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The Machining of Single-Threw Crankshafts, 
The works of the Tindel-Morris Com 
devoted 


ot 


at are 
to 


chining crankshafts 


pany, Eddystone, Pa., 


special ma- 


For the performance 


the purpose 


mainly 
of that work they have designed a line of 
highly interesting and remarkably effective 
special tools 

In 
the sequence of operations is: 1. | 
of the crankshafts. 2 


roughing single-throw crankshafts 


“ace up 
outer surfaces 
the 
the 


in all the work and 


the 


Turn shaft. 3. Slot the crank. 4 


Turn pin. High-speed steel is used 
the effectiveness of this 
is indicated by the piles of chips seen in 
of the 


remark, 


which, we 


rid 


some illustrations and 


may are conveniently gotten 


of by the use of manure forks 
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Fig. 2 Ihe machine will be seen to be 
extremely rugged and the cutters are of 
high speed steel The feeds are corre 


spondingly coarse, about the finest used 


being 3g inch per minute, the range ex 
tending from this up to about 34 inch 
he second operation—the rough turn 
ing of the shaft—is done on special lathes 
of which we show one of several sizes in 


Figs. 3 and 4. Both headstock and tai 

stock carry centers only, the driving being 
done by the central ring driving head 
Fig 3 shows the rear of a large lathe, and 
from it the method of driving the ring 
head from a shaft and pinion in the r 

of the machine is apparent, as is also the 
fact that the lathe has two tool carriages 


both of which are made to 








Che forgings are first measured up and 
laid out on a laying-out table, shown 
the middle backgroun¢ f Fig. 2 d, 
after centering in the machine shown in 
the rear and at the right of the same illus 
tration, are taken to the special doubl 


head milling machine shown 


». Of these the former shows the manner 


achine by 


of locating the work in the 


' 

centers, while the clamping is done by 
conveniently located clamp screws acting 
on the crank portion of the forging. In 


1 


tne 
this 


7 hich 


lorgings whic 


ismuch as amount of 


at 


different 


removed operation 


with are n 
inally alike, the inserted teeth of the mill 
heads of 


arranged to act in as shown in 


Ing disposed In sets three 


are 


Succession, 


MOUBLE HEAD CRANK MILLING MACHINI FRON 
tT I v j 
ft w of an Che stead 
yg ¢ ( ré f the 2 | 
La he « ng screw Ss g ened ( 
ljust themselves to nequaliti f 
e forging witl pringing it and, afte 
grasping nk por hey 
bound in p n by clamping bolts wh 
prevel de und le pre ir i 
he ¢ \ eK 1 set I bolt iD ( 
chuck-jaws then adjusted to conta 
det assis e driving Chis prin 
ciple of driving by the cranl 1 spe 


lathes, and 


Morris 


| turning of both ends 


obviously permits the 
from. thi 


also, by 


complete without interference 
as important 


of the 


VII 


dercu 
11 
ible 
ind it 
nT 








possible shape, being nearly rec- 
the 
This form is given 


mplest 


tangular but slightly to suit 


flaring 
undercut of the slots. 
t forging in a die, the final 
The teeth 
have no keeper of any kind, but are simply 


them by sligl 


ing given by grinding. 
driven into their slots, where they remain 
until worn out or accidentally broken. The 
of the make it 
easy to drive out a tooth on occasion by 


semi-circular ends slots 


the use of a suitable drift. 

The final operation of turning the crank- 
pin is done in another special lathe shown 
in Fig. 7. This machine has an immense 
hollow spindle with a hole large enough 
to provide for the throw of the crank. 
Special bushes fitting the turret shaft are 
placed in the spindle and adjusted lateral- 





FIG. 2. 


ly for the throw, and serve also to insure 
the parallelism of the pin and shaft. The 
clamping of the crankshaft is by a floating 
chuck similar in principle to the one used 
and, as in that 
piece is at the 
the being 


on the shaft turning lathe 
lathe, the gripping of the 
nearest possible point to cut 
taken. 

The turning of a crankshaft by the usual 
methods is well known to be one of the 
most tedious and unsatisfactory of shop 
Our readers will not need to 
that of these 
machines is far in excess of what is ordi- 
We the 
operations as roughing operations only, 
rough-turned shafts the 
product of the Tindel-Morris Company, but 


operations. 


be informed the execution 


narily possible. have described 


being principal 
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the same machines and methods are ob 


viously equally applicable to finishing op- 
The 


roughing of all parts is of course com- 


erations and are so used on occasion. 


plcted before the finishing of any is begun. 





The Value to Inventors of Being Able to Draw. 
BY PROF. AMASA TROWBRIDGE. 

To all of us who are consulted by in- 
ventors, either for opinions as to the value 
of their inventions or for assistance in per- 
fecting the inventions, it is apparent that 
an enormous amount of time is wasted 
by the lack of a knowledge of drawing. 
An exact drawing, even on a small scale, 
is usually all that is required to show the 
usefulness, or otherwise, of a new scheme. 


Of course a working model is required to 





— aN 


a 





DOUBLE HEAD CRANK MILLING MACHINE. 


‘prove the value of the invention to a man 


who cannot read drawings, but such a 
model can be very readily constructed, if 
the exact drawing has already been made. 

It is quite possible to find some scheme 
for geneiating or for using power, or some 
process for manufacturing, which is not in 
use but which seems practical and efficient. 
To actually attain practical results, how- 
ever, it is often necessary to spend a great 
deal of time and money making experi- 
ments, and it is only possible, ordinarily, 
to make these experiments on a very small 
scale. In the case of almost any kind of 
machinery, a drawing can be made that 
will show conclusively whether the scheme 
is possible or not, and one can even go 
farther and decide the limit of the amount 
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of work the machine will produce, in many 


cases. 

In quite a number of cases I have know: 
inventors to build a model which was 
literally “‘cut out of whole cloth,” as 


was made by starting with one part and 
fitting each successive part to the rest of 
the machine as it progressed, with no plan 
but that in the head of the inventor. This 
usually results in a number of models be 
ing built, or the model will be so unsightly 
as to call forth only ridicule. A drawing, 
however, can be changed as much as one 
wishes, without injuring it at all, and as 
many models as are wanted can be built 
on paper, with no appreciable cost except 
the time spent in drawing them. In one 
case I happen to remember, a firm had 


REAR VIEW. 


five different designs made of a very com- 


plicated machine before a single model 


built. 
as much as one model, and the design that 


was All five designs did not cost 
was finally used was very satisfactory. 


Probably the most perplexing part in 
to design 
work 
This 


really a difficult matter and, with a 


the designing of machinery is 


cam motions and to time them to 


with the other parts of the machine. 
is not 
little practice, one can easily lay out a cam 
for any given motion and so time it that it 
will work in perfect harmony with the rest 
of the machine. A machinist who made 
a specialty of building models once told 
me that he always made his cams by fitting 


be sure that 


them on the machine so as to be 


would work His method was t 


they 
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. CRANK SHAFT TURNING LATHE REAR 
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FIG. 4. CRANK SHAFT TURNING LATHE FRONT VIEW. 





take a blank and mark it as closely as 
he could when it was in position, and then 
Then he 


where it was wrong, take it off and cut it 


cut it out and try it. would note 
more or build up any places that were too 


low. In tl he eventually found a 
that 


a model for making the cam 


IS way 


form would work and used that as 


to be used on 


the machine. It sometimes happened that 


he would make one cam in this very 
tedious manner and then find that he must 
throw it away because some other cam 
could not be made to properly “time” with 
it. All this bother and expense can be 


saved by having first schemed out all the 


necessary motions on and so ar- 


ranged them that they will time properly. 


paper 








FIG. 5. COLI 


To illustrate the possibility of this, I will 


is example: I once designed a ma 


chine in which I used a method of trans 


ferring the work from one die to another 


which I had never seen before or heard 


described, though it may have been fre 
quently used, and where four cams had 
to work exactly at just the right tim 


This machine was built exactly according 
to the drawings, keyways being cut in both 
shaft and cams, which latter were fully 
dimensioned on the drawings, and when so 
built it turned out forty-eight perfect 
piece 

lf every 


S per minute. 


inventor would learn how to 
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make a clear, accurate drawing, he would 


himself a great deal of time and 


Save 


money, and would be able to see, in almost 


every case, just how valuable his invention 


1 


was, which might keep him from spending 


more time trying to find someone to pay 
for useless experiments 

It is not a difficult matter nowadays for 
anyone to learn drawing, even though he 
must earn his living. All the mathematics 


needed are just arithmetic and geometry, 


and, if no evening school is handy, some 


correspondence school course can always 
be obtained, and there 1s consequently no 
excuse for the inaccurate, distorted 
sketches so often presented to experts for 


opinions, or to likely investors to draw 
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is only necessary to point to the 
record of John Ericsson, who stands at the 
and 


very top of the list of naval inventors, 


and made the working 


Monitor” 
the 


designed 
for the 


answer 


who 


drawings from stem to 


stern. To second statement 
it is only necessary to refer to Thomas A 
Edison, whose inventions have almost en 
working 


W ork 


invention 


tirely been brought to a practical 


order by his own brain and hand 


ing out the details of an does 


not interfere with making other inventions 
the often 


but is, on contrary, the direct 


cause of new. discoveries. Inventions dis 
covered in this way have sometimes proved 
original 


to be even more valuable than the 


Invention. 








SAW SLOTTING MACHINE WITH TWO TINDEI 


capital Such sketches might as 


effectually conceal a valuable idea as they 


could distort a worthless idea and make it 


appear valuable Unless an artist has a 
knowledge of drawing his grandest con 
ceptions would be lost, no matter W 


of ideas They also claim that it is not 


the province of the inventor to reduce the 


Invention to practical proportions 


To answer the former of these state 


COLD 








SAWS. 


Another way in knowledge of 


extremely valuable to the in 


the protection it 


drawing 


ventor 1s in gives him, 


from any who might seek to defraud him 
If he has a good, clear drawing of his 
nvention that has been dated and signed 
by witnesses, he is 1 nearly so dependent 

+7 + 

the h f 5 4 wyel In 
ventors often fir hemselves ibbed of 
hei el 1 id utterly nable to 


\n inventor who has only a rough sketch 
is completely at tl 


whom he goes to have 1 


of his invention le mercy 


of the one to 


worked up and put in shape for patenting, 
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and about the only way in which he can 


protect himself at all is to have a good, 
clear drawing by which he can prove own 
put in the 
This could 


should 


need not 
all 


be a tracing or a blueprint, 


ership and which he 


patent lawyer's hands at 
which 
be sealed and dated, and d posited on the 
date, safe 


could be produced as evidence at any time 


given where it would be and 


Inventors who are not thorough engineers 
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ied in the original invention, but not clear the wor 
ly shown, if they were shown at all. When ng, 1s 
it is time to arrange a settlement, a dif pose, 
ference of opinion as to who made th 

invention naturally arises, and it is usually 

the inventor who must lose, as he has no 

proof of his ownership and the engineer Where 
can show, by his drawings, the develop tool ste 
ment of the invention and just where he r stan 


applied each new idea 
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Bolt Heading Dies. 


IY 


wri 
s¢ 

for 

fos 


THOMAS 


BI 


ASLEY 








four 1 the ther end for the guid 
ol e machin operat lo keep 
t die tead when drilling, a cros 
( p also should be provided to bolt thi 
a to t drill table If left free to mov 
with the d the hole is apt to ru 


I 
crooked The dies are then rez 


91 
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FIG. 3 FIG. 4 
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BOLT HEADING DIES. 


all the sharp edges removed with a coarse 
file 
amount produced depends a great deal on 
If they pinch 
the iron on the corners of the dies more 


The quality of the work and also the 


how the dies are finished. 
than at the middle of each semicircle they 
the To 
should be 


one-third of work. 
the 


The sharp 


not do 
this 
rounding. 


will 
get 

filed 
should be removed also from the ends and 
The 


of tool steel, and in hard 


bearing corners 


wire edges 


made slightly countersunk dies 
should be made 
ening heat to a low cherry red and cool 
in oil. The temper need not be drawn 
The heading blocks are the next to re- 
ceive attention. After all the surfaces are 
planed true, and to size as near that of the 
gripping dies as possible, they are ready to 
be hardened. They should be heated to a 
good cherry red and dipped in water and 
not drawn, as they should have very hard 
working surfaces 
The give 
either the dies or the blocks, for they are 


headers more trouble than 
hard to hold in the lathe and the working 
surface on them has to be finished, as any 
rough surfaces make a bad job on the head 
of the bolt and the working life of the 
header is cut down. 

The header generally used is 134x2x12 
inches. The rule for the heading end of 


these headers is, one and one-half times 


the diameter, with 1-16 inch added for the 


I 


thickness, and of course 2!4 inches wide 


or wider if wanted. For illustration we 
will take a 1-inch bolt; this would give a 
both 


The rule for recessing the ends is: 


header as per sketch, Fig. 1, ends 
alike 
'g inch less than the width of the header 
for the inside circle, 14 inch more than the 
distance across the corners for the outside 
circle, and one-quarter the diameter of the 
iron for depth of recess. For 1-inch bolts 
the of the 
1 7-16 inches for 


for outside circle, 


dimensions header would be: 


inside circle, 2'4 inches 


and inch for depth. 
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For finishing the recess a couple of flat 


files shaped on the end to the profile of the 
recess and used to scrape the rough su 
face after turning will be found very 

indy; they should be ground true to size 
and made very hard. They can be made 


to clamp in the tool-post, but they art 


more handy and quicker used as hand 
tools \fter the headers are scraped out 
clean, finish them with a piece of fine em 
ery cloth so that the surface shows no 
tool marks of any kind. They are then 


ready to have the wire edges filed off and 
especially across the center, as the inside 
circle does not quite take out all the stock 
File this surplus off even 
base of the 
It is then ready to harden and 


from the sides. 


with the circle and polish 
smooth 
should be given an oil dip at a low heat. 
Let that the 


rougher and harder the headers are made 


me impress on you now 
the less work they will do and the more 
will crack in use, so don’t let some 
“smart Aleck” bolt maker talk 
making them like flint. 


Countersunk head bolts are practically 


they 


you into 


the same as square head, except that the 
head is made in the gripping dies and no 
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header blocks are requ red The header 1 
of the same dimensions as that previously 
described, with one end tla | rule fi 
countersunk heads 1s Half tl diamete 
of the iron for depth of head | one and 
a half times for the large diameter of the 
head. Taking for example a h cour 
tersunk head bolt, the dimensions 
be as per Fig. 2 

This same rule applies to button-head 
bolts. Cone-head bolts and rivets are mad 


the reverse from countersunk head 


that is, the 


was 
bolts ; head is formed in th 
header instead of in the blocks. The rule 
is: The diameter of the iron for the small 
half this for the 


large circle, half the size of the iron with 


circle, one and a times 


ig. 3 


1g inch added for the depth as per F 


Rivet dies for structural, boiler and cat 


work need more care than any other 


class of dies, for the reason that mild steel 


is now used to a great extent in this class 


of work and the dies and headers have to 


stand greater strains. Both dies next the 


head should be slightly countersunk and 


rounded nicely with a fine file. Care 


should be taken to have plenty of stock on 


the sides of the headers as they are under 


LATHE, 


PIN 
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great stress in doing the work It th 
h le sn vid enougn t ive ich 
stor yutside of the recess (34 inch would 
be etter) have ie he der upset | 
rivet pro¢ d is shown by Fig. 4 

gives p cally the same ile fo 

| — r the cone heads ae al 
neat I the cone head excep li 


eter of the iron 

It is a very common mistake for a 
ends of a 
both ends 


machinist to drill both 


of dies the and make 


of a 


Same 


header the same, but this should 


never be done unless you want four pairs 
of dies headers to use for the 
Where both ends are 


they 


and four 


— 
yoOlts 


Same size Of 


made the same, can't be repaired 


when worn out until both ends are 


gone, 
and that hangs them up and puts the ma 


chine out on that size until they can be 


fixed up; but if you have, say, inch on 
one end and 5 inch on the other and two 
pairs of each, when a pair needs repairing 


still 


headers 


have a pair in reserve, and the 


the 


you 


same 





The Top of a Green Sand Mold.* 

In considering the top or cope surface 
of a green sand mold we have to treat of 
means for suspending bodies of sand, the 
degree of dampness, the density of sands 
and the question of open or closed risers 
achievement to 


Conceding that it is an 


suspend a body of: sand, the question is 
how to do it. Tests show that, on an 
average, a cubic foot of rammed sand 


weighs about 100 pounds, and that it can 
be suspended in bodies ranging from 14 
to 18 inches square by 4 to 6 inches deep, 
the deeper the body the greater the area 
that 


can be carried. In some cases one 
could safely utilize bodies having an area 
of 14 to 18 inches square, while in others 
not much over one-half this area could be 
Where the copes 
exceed 14 to 18 inches square they are 


subdivided by crossbars, 


safely used areas of 


which give us 
what may be called sub-pockets. These 
divisions vary in form, the one of greatest 
utility being oblong, as by this form larger 
areas can be suspended than by square 
ones. As an 


example, a 634x48 


inches can be rammed to far more firmly 


space 


suspend a body of sand than one of the 
same area put in the form of 18x18 inches 
This illustrates a principle in cross-barring 
if kept in 
the 


copes, which, mind, would 


greatly decrease number of “drop 


outs” or the pushing of the sand up out 
of the bars when molds were poured 
UTILITY OF GAGGERS AND SOLDIERS 

To assist the cross-bars we have “sol 


” 


with which all foun 
Soldiers or 


should be used only where necessary ti 


diers” and “gaggers, 


ders are familiar. gaggers 
help in suspending bodies of sand, or in 
preventing the “drawing down” of cope 
surfaces, as their use is liable to cause un 
holes 

asked: Which is 

*Abstract of a paper by Thos. D 

presented at the Boston meeting of the 
England Foundrymen’'s Association. 


even surfaces or blow 
The question could be 


West, 
New 
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best, soldiers or gaggers This depend 
upon conditions: a soldier, if of the san 
ength as a gagger, 1 suspend the grea 
est bodv of sand, f the reason that 
sides off greater surface for hanging 
sand to adhere t i 1 tl betwee 


bars to be 


Che work most largely di 


spensing w 
the use of soldiers or gaggers is such as 
stove plate. Here the faces of the bars 





fine uM. 
FIG. I USE OF CROSS-BARS FOR HOLDING 
COPE SAND 
are evenly chamfered, as in Fig. 1, and 
brought within to 34 inch of the face of 
the pattern B. In some cases where in 


ferior sand is us¢ d the face S of the cross 


bars may have nails driven into them 


every 2 to 3 inches apart on both sides, o1 


one row in the center at ( Some shops 


other than those making stove plate, etc 
adopt this nailing plan in some ot 
work in preference to using gaggers 


chief objection to this lies in the fact tl 
nails are so hard on tl 


the 


the projecting 


fingers when “tucking bars,” and 
the liability of 


tucking on account of the nails 


negiect§ the 


molders to 


In Fig. 2 are displayed a few good and 


bad practices in setting gaggers. At No. | 


is seen a gagger coming up but a short 


distance between the cross-bars, while at 


No. 2 it extends the full hight of the bar 


A gagger or soldier in suspending bodies 


protruding below a joint should extend 


fully two-thirds its length up between tl 
No. 2 


a better chance to lift a body as at D with 


bars, as seen at One would stand 


out using gaggers than to set them like 


No. 1, for the simple reason that thx 


fede d 


nm 




















ime Ma: hinw 


FIG 2 CORRECT AND INCORRE( 


GAGGERS 


space occupied by the gagger is heavier 
than so much sand 
At Nos. 3 and 4 are seen practices fol 


lowed in setting gaggers on sand sieved 
or placed over the face of a pattern, where 
one is nearer the pattern than the other 
Where castings are heavy, and especially 
if there is any liability of the sand draw 
ing down, it is generally advisable to have 


but about 14 inch thickness of sand under 


r r ( i r I p I 
case f ot 
May f wy , , oi 

I . thet 

( , ( \ 
COV e 1 ( a 1u 

; | \ < a can 

1d1t\ | r ~ i l 
races 
REGULATION A DAMPN IN 

SAND FOR RAMMING COPE 

Differs t tre I ead t i 
ming copes trom that tf t g the bot 
ton ot 1 ds QO peculiarity es in 
the provision f e escape f steam 
which can be illustrated by imagining the 
difference in pouring molten iron into a 
ladle having water on its bottom or in 
pouring water on the top of a ladle of 
metal Che latter is so harmless that | 
often, when in a hurry to cool off. the 


metal in crane ladles to get the right ten 
perature tor casting, pou ne t 
pails of water on top of the meta Phe 
only thing to guard against in doing this 
s not to press the ¢ ed der the 
molten metal to melt it bef gn f 
dampness on the surface of the crust have 
disappe ired 

It is not to be understood t we can 
n all cases have the top surta tf molds 
excessively damp or approa 1 mud 
There are cases hows Ve Wik « 
we require the extremes of dry and wet 
more than in the formation otf ttoms 
These extreme are to be foun n light 
and heavy work and are duc is¢ 
of light work t the sudden ntact of 
metal against a large surface, wl n the 


case of heavy work it is due to the expos 
l to high 
take 


In pouring 


ure of large suspended surface 
heat. To 


the case 


illustrate the first, we will 


of large boiler fronts 


such castings the metal must, as a rule, be 


rushed in with all 


over My 


sper d practi able, and in 


castings inch thick the metal flows 


over the bottom in a thin sheet until it 
all covered; this done, it rises in a fairly 
uniform body until it strikes the cope sur 
face and pops up the risers, indicating that 
the mold 1s filled The filling of such 
molds and lighter ones is so sudden there 
is little time given for the escape of steam 
or gases, and hence the great: need of 
precautions for preventing the forma 
tior nd f T ling 1 f free 
RAWING DOWN OF AN KIN DI 1G COPES 
H g¢ shown the ne f using 
id as dry as practicable, I wil: now 

] conditior erein reverse 
dy Ne These e found making 
f heavy casting ving rge cope areas 
which will be exposed to the direct heat 
of the metal during the time the mold 
being filled Dake ( i ro! tance, 
of making a casting 4 to 6 inches thick 
by 5 or more fee é He from the 








start until the mold is 


time we 
filled, 


minutes, the 


pouring 


which can range from one to four 


top of the mold is exposed 
heat of the 
a mold be poured short and 


intense metal, 


ind should 


rising 


have to wait for iron, it might be so 
<posed for five to fifteen minutes. It 
vill be evident that the heat from such 


very active in drying the 


= 
——— 
baie 
bes 

' 





————— — —— ‘ 

‘ 
- —_ — —_——_ —_—_—_i 

. iine Ma 
NAILING COPE SAND 
rtace | p) sed ill ae 

ve th making heavy casting [t 
causec bad work and originated 
ie technical term “drawing down,” which 
a lite the dropping down of 

il d ) 1 dt ed \ ( he i 
lolde iving experience in making 
\ ive found the top surfaces 

f the ies) «with rge tlat lump 
n the d the sand which came from 
ese | s floated off to form de 
Te ivities in other portions of 
le top i The sand used for the 
fit 1 Oo on. the top face of the 
nold ich that instead of the 
itense dry ng it to dust, it will bake 
» torm a hard crust, and then by being 


ely gagged or surface-nailed as at / 


1v ? vil] 7 
I Be ds 1 1 


lot separate from the damp 


nd above Some sand is suitable with 
t m e with any material for this 
irk, while sometimes flour or clay wash 
mii vith sand to produce a facing 
I \ ake when heated As a rule, 


such tacing sand must be 


made much 
that used for light castings. 


trom starting with a much 


asia 1 us 
i Ma 
( } A LOAM | \TE COVE! 
‘ nd t | 
| Gc. otten i LFOOd plan 
t very thick castings or thos: 
exp no the top or cope surface over o1 
e to the rising metal’s heat to damp 
the finished cope surface with watet 
: ] it + ’ 
> mIX Half a pint of mo 
St vith two or three gallons of water 
ind blowing it on with a sprayer or apply 
g with a brush 
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Another plan often adopted is to “skin 
dry” the top, or to use a loam plate cover- 
Loam plate covering is used only 
for 
long in filling. 


ing. 


in massive r those 


copes castings < 


This is made by 


casting 
plates with prickers, as at /, Fig. 4, cover- 
ing the surface with fine cinders and wet- 
ting them with clay wash, as at G, and 
of 


mud state, is packed up to a level as at 


to a 
i, 


after which the whole is thoroughly dried 


then a strong loam, wet 


mixture 


in an oven or otherwise. 
METHODS OF VENTING AND KINDS OF VENT 
WIRES USED 


The methods used for venting copes are 
determined by 


if the 


P 
and dampness 
of 


the density 


sand, also by the class work be 


ing made. 











Phe sizes of vent wires used range from 
to 5-10 1m ie larger being ised for 
eavy work, and the deeper the venting 
I COP ( irgel ] Wire necessary 
\ feature that ] ke ITN s being 
unscientific and which will be new to many 
lies in the difference seen in the points 
of the ver vires at Fig. 5 \ novice 
n the 1 uid ele IN { t ne to 
—™ a, 
( ( j 
S a : 
O 
K M P 
fine Va nis 
FIG. 5. DIFFERENT FORMS OF VENT WIRES 
offer the least resistance to force when 
ving pressed into the rammed sand \ 


trial of both AK and AM will surprise the 
novice with how much less force is r¢ 
( ed to pre WV than K. Some, to obtain 


advantage feature, combine 


+] 


of the point 


le two to have vent wires appear as 
1 
the ease 


In 


diameter P 


but the point does not 


give 


think it should the 


Inch 


that one would 


of 


however, a 


case wires over 


1 


good Sty ie 


to adopt 


A Spherical Boring Tool for the Drill Press. 
BY 


This tool 


LOUIS W. G. FLYNT 


was designed for thi 
the ends of 


f boring spherical holes in 


connecting rods which form part of. thi 
Columbia” beading and turning 1 “hing 
used in the manufacture of shoes t may 
be used in any ordinary drilling machit 
It is evident that the proport oft 


varred for different size 


holes. In this particular case the pro 
was to bore spherical holes 13, inch 
diameter through stock 9-16 inch thi \ 
parallel hole 1 inches diameter is first 


drilled 


twist drill, ind 


with an ordinary 
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the hole is then finished with the tool 


shown 
The tool 
for use in the usual drill-socket, 


consists of a spindle adapted 
and hav 
ing near its lower end a drum-shaped cut 
which is housed slot, this 


ter-head, in a 


cutter-head being free to rotate on a pin 


and carrying six small cutters. On rotat 
ing the spindle and cutter-head simultan 
eously on their respective axes the spheri 


cal hole is formed, the velocity of rotation 


of the cutting 


feed 


the spindle determining 
speed, and that of the cutter-head thi 
This 


longitudinal section 


will be easily followed from th 


The are in two sets of three, 


two tools f rr roug 
The 
farthest 


1 
each set 


comprising 


ing and one finishing tool finishing 


from. the 


tools nat 


holder, and as the surface 


traversed twice by these two tools. 
good working surface is secured. The cut 
ting edges of the finishing tools are groun 
to the radius of the desired sphere wh 
fixed in position in the cutter id, Vv 
rotated on pin hey e gaged t 
diameter by the n romete 
One of the s ent teature method 
DV WI ch the ditt ity I obt go 1 
ficiently slow rate of feed ha ecn ( 
( le When thie sleeve | s . eC 
from rotating by means of the handl 
it will be seen that the ba ( ikes ¢ 
cne revolution for two rotations of 
spindle D) and of the sleeve / ed 
l Phis SICCYV s capable Ol siigh ‘ 
tical movement, being held up the 
by means of the spring shown Phi ) 
face of the sleeve is an inclined plan 
helix, and there is a sharp drop trom 
top to the bottom of this plane, as show 
at F. Thus the sleeve is slowly pressed 


downward during two turns of the spindle 
The 


1 
stroKe 


and returns upward very rapidly 
time taken by the upward or idle 


very small proportion of the downward 
equently th 


| 1 
( 


the two halves of the cutter-head G and F/ 


or feeding stroke, and « 


} 11 


feed is practically c teeth in 


are not in line. but are offset half a too 
from each other. The stroke of the paw 
points is slightly more than half of tl 
necessary to advance one complete tootl 
Ther fore each stroke ot the sieey / 


and consequently of the pawls / Irns 
the cutter-head only half a th: or, 
other words, two strokes of the pawls at 
required for each complete toot! It w 
thus be seen that four rotations | 
+? ] ] ’ 


spindle advance the cutter-head only 


tooth 

The main spindle /) t t 
upper end in a Morse tape f 
ease f ttachmet col dt 
sockets \ hardened steel 
on the lower extremity 1d 

= bushing Phe g so det e « 
rect hight (in this case 1 inch) of the p 
to be bored Immediately al is 
housing for the cutter-head e spindle 
is made of 1'¢-inch square steel, and at 
the housing is turned to 1 7-32 es 
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diameter, clearing the original parallel cover J, which conforms to the genera t d cutt e I 

hole and leaving four flats. Part of this outline of the housing, and the use of tached to the main spindle by means of 

portion is cut away and replaced by the which enables the pocket for the cutter three filister-headed screw ind its p 
101 S detin ( \ dows 


t hay ! eck ( ( T r i 
| b i ‘ Che 
} 
| t¢ \ W l 
- | hardening g 

disk Hv by ( ( é Si ew 

8 at } 

HLIST¢ ( l g 


TAPER 


MORSE 
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at its upper end, and two lock-nuts serve 


to hold the feeding gear in correct posi- 


tion An automatic arrangement might 
have been provided to prevent the sleeve 
from turning, but this was deemed un- 
necessary owing to the ease with which it 
may be held with the apparatus as de 
s« ribe d 


The cutter-head and the pawls are made 
of tool steel, hardened and tempered. The 
of machinery steel, as also are 


but the latter 


spindle 1S 
tl are case-hard- 


( Sle eves; 
ened. 

The time taken to bore one spherical 
hole, including setting the piece in the jig 
and removing it, is five minutes. 





High-Speed Tool-Stee! Tests. 
THE LODGE & SHIPLEY MACHINE 
The report of Dr. as T. Nicholson on ex- 
periments with rapid-cutting steel tools, as 
given at pages 1620 and 1658, Vol. 26, has 
afforded many valuable data and much in- 
formation on this very important and high- 
ly interesting subject. The Lodge & Ship- 
ley Machine Tool Company were one of 
the first to adopt the Taylor-White process 
of treating steels for high-speed cutting 
tools and have followed it up by trying 
nearly every other high-speed steel that 
Frequently quite an im- 


TOOL CO 


BY 


has been offered 
provement would be noted and a quantity 
purchased, only to find something later 
apparently much better. The subject there- 
by became very complex 

High-speed steels are now so numerous 
that it has become necessary to select one 
of them, if possible, for universal use and 
thereby cut down the great variety now 
scattered about the shops, preventing the 
maximum speeds of all tools being main 
tained, as no standard speeds can be def 
initely fixed and successfully maintained 
under such conditions. 

We have, while testing one of our high- 
speed lathes, which has been designe! to 
meet the new conditions and requirements 
brought about by these new steels, con 
ducted several series of experiments to 
determine the relative value of the several 
high-speed steels and what speed limit it 
is possible to maintain, also to fix the rela- 
tive breaking-down point of each grade of 
steel tested. The lathe used was a Lodge 
& Shipley 20-inch, equipped with a high- 
speed headstock, tailstock and double tool- 
The spindle is exclusively gear driv- 
en, with two changes of speed—the ratios 
from pulley to spindle being 3:1 and o:r. 
The changes are instantly secured by slid- 
ing gears operated by a hand-wheel in the 
front of the The tailstock 
very massive and held down to the shears 
by four heavy bolts running through to 
the top of the spindle barrel. The car- 


rest 


is 


headstock. 


riage is equipped with two plain rests, both 
telescoping screws and the 
same hand-wheel, has clutch 
each end of the hub to engage with either 


operated by 
which a in 
front or back rest screw, as may be de 


The front tool-rest has a transverse 


sired 


adjustment to permit easy setting of the 
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tools and the dividing up of the cut when 
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was a Lodge & Shipley 20-inch swing with 
















































































necessary. Otherwise the lathe as used their well-known change gear mechanism 
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The power was derived through a 6-inch gles. These w hen numbered consec f the ( 
belt from a No. 3 Chard variator mounted tively thus I 2, 4-3, A-4, B-5, C- ing g 
on the ceiling and belted from the line C-7, D-8, D-9, E-10, / F-12 and G-13, cr g 
shaft. This variator gives eight changes and are so refe ( ) e ta d \\ ( 
of speed, secured instantly without stop- reports 
ping the lathe. With the constant shaft The limit show! | 1 were 
running at 235 revolutions per minute we made with a 5',-inch diameter bar of ma wing 
secured at the variable shaft of the vari- chine steel taken from stock containing « g 
ator 637, 506, 376, 272, 200, 146, 108 and about .18 per cent. carbon Preliminary g HH 
85 revolutions per minute ests were made wl removing the scak Qi 2 
In Fig. 1 we diagrammatically depict the on this bar to determine in about wh running 1 r 
surface speeds obtainable. Read the sur- order the tools might stand so as to give t f 15 inche g 
face speeds in feet per minute at the left the better ones the higher speeds in the S witl ¢ 
of the diagram, and the diameters at the final tests. Cuts of reduction or 'g again le e bes wing of a 
bottom. The diagonals represent the speeds depth by 1/20 feed were then made, the ance, w tw her t f 1 fal 
secured in turns per minute. To illustrate: results of tests 129 to 136 being shown in ing in the re : g ( 
With No. 1 variator speed and the rapid Table1. Here No. A-2 tool is shown with others The re f thes iN 
gear speed of headstock engaged, we se- the highest surface speed, and in spite of that brand 4, of air hardening ( 
cure at the spindle 283 revolutions per min- this handicap leads all the others in dura-  pered 1 high heat in oil, is far sup 
ute represented by the first diagonal at the tion of cut, while B-5 and E-10 made the to all the others we have tested \] 
left labeled 283 F-1, F referring to the fast best showing of the balance. The bar was’ the above tests were run dry 
/ . 
/ / = LS / 
= / > e.3 yes = + ys 
f/ / T/T] 3-3 : = / J / £5 
$ 3 > i x / , S ‘ 
Py s f BS: if af 2s se Ss $ ‘ ~ S 
ay / a / SS) Fg/F FS E oy rc I/F FT I/ KS 
/ Remarks R rks 
| LIGHT |CUT LIGHT CUT 
154 6 3: 61 3-32 25 A2 Tool Limit 191 c " 17 2) 11 (2 T L t 
w3 | ow | x 33 31 | 6 BS 193 184 | -13 L le Ds 
167 ‘ : 325 “30 3 2 C6 : 194 . Is4 3 22 FR 
168 } ; 326 | 1; (25 Ds 195 1s4 13 1 : ( 
17u as , 319 55 ( or G 13 196 : ; 154 -13 1 D 
173 5 B05 232 18 ; I 10 19; : Ish 13 ] D KE lu 
178 Ma ; BG 1-4 Fill 198 ist -13 1 G13 
179 oa ; 296 - 1 Fi2 199 Is4 32 2 Lb 
MEDIUM Cl MEDIUM (CU 
129 : ; 201 1-49 14, | A2 Tool Still OK 212 119 2 C7 Ts uit 
130 rm : 191 25 bs |e C6 Tool Limit 213 119 2 ~ Do 
131 - t 191 “ll wigs cz« * 214 119 “16 5 >t ae 
132 5 i91 =36 rs) 7 ~ pg 215 119 2 => Elo 
om ; 191 2 3 |z~ Ds 216 , 119 2 ris 6 6A 
134 136 32 4) |” BB “ow 2is ! wi | -is 2 *|% As 
136 ; 180 43 | 6 E10 z1y ; ld | 21s 15 2 
221 ‘ 106 216 9 A2 Tool Still OK 
azz . | 246 A2 
TABLE | MEDIUM MACHINERY STEEL rABLI MEDIUM CAST IRON 
COMPARATIVE TESTS OF SEVEN HIGH-SPEED STEELS. ALL TOOLS OF SAME SHAPE AND SIZE, BUT TREATED BY DIFFERE? H 
TEMPERING 
speed of the headstock and S to slow then turned around and light cut tests We then supplemented these test 
speed, the numeral following being the made with 1-40 feed and 1-32 depth of several for endurance, using the two 
number of variator speed ranging from the cut, tests 154 and 179 being illustrated in brands of steel showing the best record 
highest to the lowest. The intersection Table 1 We succeeded in obtaining in the limit tests. We selected twenty-five 
of the vertical line representing the diam- speeds as high as 361 feet per minute in  back-gear sleeve forgings made from ma 
eter, with the diagonal line representing test 154, at which 4-2 tool stood up to a_ chine steel of about .18 per cent. carbon 
turns per minute, gives the surface speed total longitudinal feed of 25 inches, far rough forged, with an allowance 
at the left. Likewise the speed most avail- in the lead of all the other tools. Here inch in diameter f finish on th 
able for a given diameter and surface again B-5 and E-10 lead the balance with diameter and % inch for the large d 
speed can be found at the intersection of G-13 making a fair showing eter. These forgings were unpickled 
the diameter and surface speed, selecting Tests on cast iron were then made, ing centered and faced to length only 
the nearest speed found either above or using a casting 8 inches diameter and 12 fore the operations recorded herewith. A 
below the surface speed desired if it does inches long, as clean of sand as could be the larger diamete iS 1 always forg 
not fall on the intersection secured, and of about medium grade iron. true to the smaller diameter of the forging 
For tools, we selected seven brands of After removing the scale, the light cut there w t ery irregula 
the well-known high-speed steels and la- tests were run, as shown in Table 2, 191 to from t depth, but averaging i( 
beled them 4, B, C, D, E, F and G, re- 199, with 1-20 feed and 1-16 depth of cut These forgings were rough finished 
spectively. Several tools of each were at 184 feet surface speed. Here some of and 4'% d el eaving thier 
made, all of the same size, shape and an- the tools broke down instantly, and most for grinder ng ré 











eries of tests, which were run wet, is 
shown in Tables 3 and 4, in which tests 
23 to 237 show that we used two tools, 
one in each rest, the back tool removing 
only sufficient to keep under the skin of 
the forging most of the time. Both tools 
required regrinding after finishing eight 
forgings at a total of 152 inches longitu 
dinal feed of tool at a surface speed of 
169 feet. After regrinding the tools, seven 
pieces were finished when the back tool 


broke down, the front tool, however, being 
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then used to finish the balance, or eleven 
forgings, leaving it in very fair condition 
at the finish. 

In Table 5 a subsequent run on the 
rough turning of sixteen shafts from 2 
machine steel is recorded, the ends being 
reduced to 1% drameter by 734 long and 
1-13/16 diameter by 14 inches long in one 
cut, respectively. This was done with two 
tools of brand A steel oil hardened, placing 
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constant shaft of the variator running at 
about 285 revolutions per minute. We 
secured volt and ammeter readings dur- 
ing these tests, from which the _ horse- 
power of cuts taken were calculated. In 
Table 6, tests 87 to 116 show the horse- 
power consumed by lathe, variator and cut, 
while tests 108 to 112 give the horse-power 
of cut only. It was quite clearly demon- 
strated during these tests that at the high- 
er speeds much more power was consumed 
to remove a given amount of metal than 
also that the angle 

















Piece operated upon 


ENDURANCE TESTS OF THE TWO HIGH-SPEED STEELS WHICH GAVE THE BEST RESULTS IN 


UPON, MACHINERY 


STEEI BACK GEAR SLEEVE FORGINGS AS PI 





still in a very fair condition. We then at the slower speeds; 
tried a single tool, .4-2, and finished nine of the tool made quite a difference, as is 
pieces, or one more than the full run of illustrated by tests 87, 88 and 80, each be 
the double tools, and found the tool still ing under the same conditions, except that 
good for further use. The condition of the angle of the top of tool was changed 
the tool being somewhat interesting, w« in each case. In test 111, 1-20 feed, 
exhibit it in Fig. 2. The friction of the inch depth cut at 160 feet surface speed, 
chip curling from the tool has worn a the ammeter reached the limit, and we 
Pp nch in diameter and .025 were unable to say how much over 30 
deep on top of the point, while there is no horse-power was consumed in the cut. 
evidence of wear on the cutting edge. The However, at times the nd vibrated back 
rut ng of the single tool over the dot FIG. 2. A TOOL AFTER THE TESTS of the pin ightly ) | reading was 
le ones we tribute to hard spots in thi taken Pests 87 to 106 were made upon 
forging 1 the later tests on bar stocl one tool in each rest and dividing the cut lot of back-gear sleeve forgings simila 
vi e cde rated a saving in the us« qually between them. Sixteen shafts were mut larger than those used in the tests 
f tw ols to divide up a heavy cut ugh turned to the dimensions given hown in Tables 3 and 4. In tests 99 to 
est 247 was then made with B-5 tool, but thout removing the tools from the rest 106 are recorded the total time of turning 
failed fore the full length of the forg nd they still remained in a condition suit nd handling, in which the lathe hand um 
ng was covered Che large diameter was ble for further service without grin ling issisted rough turned the long end of 
then machined with the same feed, but Previous to the experiments above re eight forgings in 24 minutes, or at the rate 
vith about 155 feet surface speed, using orded, we made several tests with the of 200in ten hours. We are doubtful if he 
I-11 which stood up to finish fourteen ime lathe driven by motor through the could have maintained this rate all day, 
pieces before regrinding A-3 tool w in riator but at a higher speed, the however The tool used was of the A 
/ 
E / s 
_ 
- P ‘% af ~ od 
/ U {85 a4 Ss 
/ /. aw’ f ~“ g & 
bi es ie s bt Remarks 5 bi I /V S iis.” Remarks 
223 169 | 1-40 19 24 155 1 3 
v24 169 1-40 19 249 1 1 " 
2H) 16") 1-40 19 20 155 1 
St 6o 1-40 10 Finished 8 Forzings -4 1 1d 1 
a2 169 1-4 19 : when tools required 3 H2 } 1x 1 
ys 160 1-40 19 regrinding 4 53 155 1 3 Toul Al } shed 
< ib 1-40 19 5 254 155 1 } 14 Forgings when 
230 AU! 1-40 19 _ 255 15 1 tool require | 
wil 100 1-40 oT) ) “ 256 - 1 1 } revrinding 
0) 4 169 1-10 19 = 357 155 1 3 
~ ‘ 
my 169 1-40 19 Finished 7 Forgings be 5S 135 1 3 
+1 9 1-40 ) When back tool required 2 259 155 1 
230 160 140 19 revrinding ES <0 155 1 
23 165 1-4 1y <ul ‘ 155 1 
23 169 1-4 ) U2 , | 18 i H 
U3 16 1-40 i 463 Lx 1 
3) 169 1-40 1! 254 1 1 
ZA 163 1-4 9 3 1% 1 3 
7 | low 140 1y single A tool used 2) ; 15 1 Too! Adi shed 
eft 169 1-40 19 Finished 9 Forging: 45% ; 155 1 11 Forgings and 
243 160 1-40 19 and tool still in iS 155 1 tool still in wood 
an 160 1-40 10 vood condition yu - 1 condition 
j 160 1-10 19 0 1% 1 
4 1b 1-4 j y i 1 
247 169 }-4 ! Tool B5 Limit Finished with A2 22 1% 1 i 
TABLE 3 ‘ l TABLE 4 
aes x 
> ~«< ) > 
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278 107 | 210] 7 my 90 175 0 21 | 15.9 
279 10% 210 | 74 a 121 | 1.28 21 7.2 } 
280 17 | 2iv| 72 100 | v1 [228 | a | zz | 
| =I. . ' } se 
281 167 2-10 $3 Sia K lvl * 121 1.38 21 71 i Back « Forging 
; ns | Total tim Zand tu 
2 ~ 107 210 7 102 =f 121 | 1.28 21 [| 8.24 m 0 per hour 
5 ? ™ " eames _ e 
283 Mu 163 2-10 i 103 121 | 1.28 21 nt) 
> ~ » cm . al 1 : q § ‘ rd 
_ at | 107 2-lu a4 ~ —_ 104 [ik 121 1.25 21 7.7 i 
285 167 2-10 7 105 : 121 | 1.238 21 $ 
246 wr | 210] 7 106 121/128 | 21 72 7 
287 167 2-10] 7 113 66 6 | 15.4 
7: : ; 
288 ~ 167 2-10 14 114 3i2 1.40 34 
289 167 10 | 7 116 ; 340 11 7 
90 167 2:0 7 Lot finished to above dimensions 
201 j 167 3-58 14 at each and before tuols 
5 292 | 3 107 3-58 id required regrinding 
293 | 167 | 358) 1 
294 | | 167 305 14 
295 167 SOS li 
296 167 3-58 li = 
297 17 | a5s| 14 as 
2! 167 338 14 108 108 ut | 15 
209 17 | 35S] 14 100 128 4 17 
300 107 B58 | 14 110 128 24 19 
301 | 167 353 14 111 » 160 24 30 + 
302 167 5-35 14 112 2 24 22 
304 , 167 3-95 14 
305 167 35 14 
305 167 3-5: 14 
30% : 167 3-58 14 
TABLE 5 “Al ) 
ROUGH TURNING Ol CHINERY EL SHAFTS AS PE I ! 
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brand oil hardened, and was in very good 
condition at the close of the experiment. 


Fig. 3 shows the forgings as rough fin- 
ished in experiments 87, etc. and 223 
to 247. The larger pile contains thirty 


pieces rough turned on the long end only 
and 14 had the 
same speed been maintained for the lot 
as was recorded on eight of them in tests 
gg to 106, A few heavy cuts 
were then made reducing a bar of medium 
diameter with 


represents hours’ work 


inclusive. 


inch in 
1 oil hardened, and 24 
the 


machine steel one 
one tool of brand 
inches of longitudinal movement of 
tool at several speeds and feeds were made 
without breaking down the tool. 
Summing up the results of these tests, 
it would appear that the brand of 
steel we have marked A oil hardened, it is 
feasible to maintain much higher speeds 
than the those deduced from Dr. Nichol- 
son's experiments, and we are in many 


with 


cases living up to these corclusions in our 
every-day shop practice. 
Molding a Slewing Crane Girder. 
RY JOSEPH G. HORNER. 

Che casting shown in Fig. 1 formed the 
very large slewing 
crane, it being about 3 feet deep in the 
body, 4 feet wide in the middle and nearly 


center girder of a 


10 feet long. It pivots or slews by its 
central hole upon a central pin, the latter 
forming part of a foundation casting, and 
it carries the main uprights upon which 
the whole superstructure of the crane is 
built. These uprights, two in number, fit 
upon the broad portion A of the top and 
against the ribs B. A stout bolt 
through the hole C and secures the girder 
and foundation together against any surg- 
ing movement, while permitting freedom 


passes 


to slew. 
The general construction of the pattern 
is indicated by the direction of the timber 
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riG I CASTING FOR FOOT OF LARGE SLEWING 
CRANE. 


shading in some of the figures that illus- 
trate the molding. The portions 
which must not be fastened permanently 
are the top plate, of which AA form a 
part, and its wings B and their brackets. 
Before considering the molding, we may 


only 


briefly consider a few points in the meth 
od of construction of the pattern. Com- 
parisons may be made between the casting, 


Fig. 1; the end view of the pattern, Fig. 2; 
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its side view, Fig. 3, when bedded in, and 
its plan, Fig. 6, as it lies after the sides of 
the mold have been rammed. 

As the central web D is about 3 feet 
deep, it is made in three pieces, with open 
joints. These pieces are held together at 
the center by means of the central boss E, 
which is lagged up, being 2 feet 3 inches 








seeste so 
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to suit the taper of the long uprights which 
rest thereon, the latter being closer to- 
gether at the front end of the crane, where 
the lifting pulleys come, than at the back 
end, where the engines and hoisting drum 
and gearing are located. The taper on the 
girder itself is not of large amount, but it 
is quite sufficient to make so much under- 


| 
| 
} 


} 
} 
| 
} 
} 
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FIG, 2 





SHOWING CONSTRUCTION OF 
diameter, and at the ends by means of the 
curved ribs bb, which are made in sec- 
tions of about a foot wide, and fastened 
by screws right upon the curved ends of 
The curved parts which form 
brackets cc, underneath the broad parts 
AA of the top plate. are loose, being held 
temporarily with skewers, the reason of 
which will be clear in the course of the 
molding. The top plate A A is doweled 
upon the top edge of the web D and of 
the ends, and a few screws are put in also 


the web. 


from the top to prevent it from lifting out 





PATTERN 


at 
\¢ _ 1 
. y *. *f 





OF 


MOLD. 


AND BEGINNING 


cut as to preclude the possibility of lifting 
the sand from the interior at the ends. 
For this reason, therefore, the girder is 
molded with the plate A A in the top. The 
bottom plate F and the curved flanges bb, 
which connect the bottom to the ends, can- 
not be lifted until the mass of sand which 
lies between them and the top of the plate 
has been removed. This sand has there- 
fore to be taken away on drawback plates 
after the top portion of the pattern is re- 
moved and before the bottom and curved 
flanges can be lifted. 

The base of the mold is a coke or cinder 
bed, Fig. 3, rendered necessary because of 


\d 





\ M52. 























of the plate during the ramming. The 
flanges BB and their brackets are 
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FIG. 4. 
screwed to 4 and assist to keep its broad 
plate true. 

Looking at the casting in plan, Fig. 1, 
there is one little thing that prevents the 
molding being done with the joint¢ along 
that being the method 

suggest itself; that is, 


the center line, 
which 


that the ends of the casting are tapered 


would first 























Machinist 


American 


PLAN OF GRIDS. 


the large area of the bottom flange from 
which the air has to be carried off through 
This bed has an area 
with 
Fig. 5 It is 
covered with a thin stratum of hay and 
several inches of upon which the 
bottom of the pattern is then bedded. The 


the vent pipes K K. 
than the flange 
and is 6 or 8 inches deep. 


larger -compare 


sand, 
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be 


pattern has t 
three or four 


ding may be perfected. At each removal 
the sand is tried with the fingers an 
rammed and re-rammed until of equal 


consistency. It 


vents reaching down to the cinder bed 


The pattern 


flat bottom, and around the outsides of 
the curved flanges up to the ends, Fig. 3 
\t the same time the runners and in- 


gate sticks are rammed in, the casting be 


ing poured at the two ends directly into 


the central web. The ruiners are shown 
which represents the 
first stage of the molding just described. 
The view is taken against the side of the 
pattern, against the face of the sand upon 
which it is bedded, and a section through 
the sand and the coke bed beneath is also 
given. 


in position in Fig. 3, 


oft 
G |d 





FIG. O HORIZONTAL SECTION 


Fig. 2, underneath the 


The brackets cc, 


top plate 4 A, are not put on the pat 
tern until the next stage—that is, when 
the drawbacks are being rammed—be 
cause they come into the sand which is 


carried upon the drawbacks. If they were 


fastened tightly, they would prevent 


the lifting of the drawbacks 


The two drawback plates or grids GG 
are laid one on each side of the pattern 
shown in plan in Fig. 4, and in cross 
vertical section in Fig. 5. They are about 
3 inches thick, and their general propor 


tions can be judged from the drawings 


The plates of the grids are cast thick 


and massive in order that they shall carry 


the mass of the superincumbent sand and 
rods without yielding The plates are 
lifted and lowered with three stout eyes 
ddd to each, cast in. Bent rods e¢ are 


cast along the inner edges to carry thx 


sand which overhangs the bottom and end 


flanges. These also are stout to prevent 
springing, being of 1-inch square iron. It 
will be noted, in Fig. 4, that they follow 
the shape of pattern pretty nearly in 
each direction, so that the whole of the 


overhanging sand shall be well supported 


To retain the sand around the outside 
edges of the plate, stout vertical rods { 
are cast and ears g are provided to re 
ceive hold-down bolts which secure th 


cope to the drawback plates 


The plates are made 


laid down and removed 
imes, in order that the bed- 


] 


i 
is pierced with numerous 


is made to bed thus along the 


“ 


OF 


curved flanges 
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edges beveled (see Fig. 5). This is done 
to form a close yet easily fitting joint with 


the other portion of the mold. If the edge 























were square, the sand against which it 
ibuts would be likely to become broken 
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SECTION ON VV, FIG. 4. 


down, and perfect guidance for the return 
of the grids back into their places on the 
By 


means of these beveled edges, therefore, 


finishing of the mold would be lost. 


the grids are now set, as shown in Figs 





MOLD. FIG VERTI¢ 
4 and 5, in readiness for ramming, the top 
plate AA being, as before stated, left off 
for the present 

The whole of the remaining portion of 


flat top with its tw 


‘ ee) 


1¢ mold. except t 


the edges of the top tlansg ll, tor wh 
the sand is strickled 

The first stage I ectl I the 
ramming is strewing f strong fac 
ng sand upon thi side es ot the b 
tom flange ind of t ed ends 
tor the bent rods e to bed down upon, the 


ioved for this 


~ 


ig temporarily ren 


g 
purpose. When they are set back, coming 


facing sand, common 


down upon the 


is used for the bulk of the mold, facing 
sand being reserved only for mtact with 
the pattern faces \fter a thickness of 


about 6 or 8 inches t sand has beer 
rammed in 
grid the 
Id are he which are 
mo.d area, the positions of which are in 


rammed up, iron rods ih are 


horizontally from the area to 


dicated in the plan, 6, and by dots in 


7 Ve rtical 


and S-hooks also are rammed up 


Fig 
Fig 


the sectional view, Fig rods 


n places 
the 


though not indicated, right up t top of 





u 
AL SECTION Ol! 1OLD COMI rt 
the mold at te few inch 
These various d t ind t 
gether the large 1 of nd upon the 
grids 
The sand int ig. ¢ \ 
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FIG. 5. TOP 
wings and brackets. 1s rammed on the two 
drawback plates. This includes the verti 
cal faces of the web D, the boss &, th 
inner faces of the bottom F and of the 


ind the under face and 





Oh Mo 

ertical tf t the grid LK¢ Vill 
the vert ii race I lL upon whi 

th patter! Vas hi dent 
with the edges of the curved flanges bb 
The brackets which are wired on the 
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edges of these curved flanges, as already 
noted, come over into the grid sand which 
is rammed right up level to the top edge 
of the top plate A A, which has previously 
been placed on the pattern. There it is 
strickled off, and parting sand is dusted 
upon it ready for the cope. Fig. 6 shows 
the mold at this stage. 

The ramming of the cope is simple 
enough. It is plain ramming, with the 
usual lifters. Risers H H, Figs. 7 and 8, 
are placed over the two ribs B B and over 
the central boss FE (see Fig. 7), which 
gives a vertical section through the com 
plete mold. 

When the cope has been removed, the 
top plate A A of the pattern is taken away, 
and the grids are lifted vertically with the 
crane by means of their eyes d. Then the 
pattern is drawn, the runner sticks are 
taken out, the sand being dug away be- 
hind the horizontal ones to permit of their 
withdrawal, and the mold is ready for 
sleeking and blackening. 

The central core is struck vertically in 


FIG.10 














FIG. 9 FIG. 11 
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DETAILS OF CORE WORK. 


loam, with the board shown in Fig. 9. A 
set of wooden ribs and a boss, Fig. 10, is 
bedded in the top to form the ribs and 
boss shown in Fig. 1. The core is carried 
upon a plate, Fig. 12, with eyes for lower 
ing the core into the bottom, being cen 
tered by measurement. The eyes are filled 
up with sand after the core is set. The 
top of the closed mold, Fig. 8, shows the 
runners J J, the risers H] H /I, the vent 
pipes A K, from the coke bed, and the 
bolts k which fasten the top box down to 
the grid plates G. 

Bath, England 





Echoes From the Oil Country. 
FOR THE GENERAL UTILITY MAN—A GENERAI 
UTILITY BORING BAR HOLDER 
I do not expect that this will interest the 
big shop, where everything ts 


planned to do each job in the best possible 


man in. the 


way and with the best possible tools; but 
I have a very strong fellow feeling for the 
man in the job shop, the fellow who is ex 
pected to do next to everything and is sup 
plied with next to nothing to do it with 
This tool is shown for the purpose of 
helping him out of one of the numerous 
holes that some new combination is dig 
ging for him \s a time saver in boring 
holes it beats “high speed” steel 

Where I got the idea that grew into 
this tool I cannot say, but I do recall the 
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job which brought the despair that set my 
brain working to find a way of escape. It 
was a lot of compression shaft couplings. 
They were for shafts 244, 2% and 3 inches 
in diameter, and the holes were 12 inches 
long. The holes had to be round and 
straight or the couplings were a failure, 
and we didn’t have a reamer in the shop 


nm 
A 
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it heavier. The slot D came from a re 
mark of one of the men who had a lot of 
boring and facing to do: “A man loses 
what he gains in boring by having t 
change to do the facing.” It took only 

few minutes to have a slot and a clamp o1 
the side so that an Armstrong holder 
would fit. We make the nut 4 to fit tl 
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FIG. I. A GENERAL UTILITY BORING BAR HOLDER. 


of these sizes. They were held in the 
chuck and rotated for boring. The best 
plan we had thought of was to forge a 
cutting point on a bar of steel as large as 
would go through the rough hole. This 
point we made so that the cutting edge 
would stand at the center of the hight of 
tne steel instead of being even with the top 
By using a long piece of steel we had a 
chance, by setting the tool-post as far for 
ward as we could, of wedging the back 
end so that the pressure of the cut would 
not crowd the tool around. This worked 
pretty well as long as the wedges did not 
fall out, but it was a very expensive tool 


In the first place, it was hard to get hold 


of a bar of steel the right size: then it 


was hard to get the blacksmith to get that 
point just right, and after he had it “just 
so” it took a lot of time and fussing to 
get the tool just the right hight in the 
tool-post, and setting level so that it would 
clear all the way through. After all these 


points were attended to, the tool was sure 


to dig into the joint between the halves 
of the castings and break the point off, or 
else find some sand holes and wear it off 
In either case it meant taking the tool out 
and acquiring some more skill and pa 
tience (at the boss’s or customer's ex 
pense) in trying to get it in again 

Oh, ves, we tried packing the couplings 
up on the carriage and boring the holes 
with a short boring bar, and could get a 
good job when we got it done, but “Art 


fleeting,’ and it is not 


is short and time is 
hard to wear out patience that has to be 
paid for by the hour 

We gave up the tool-post for this job 
and made special boring tool-holders. The 
first holders were not as good and heavy 


as the one shown, but every time we broke 


one and had to make a new one we made 


footstock wrench and the cap-screws 
to fit the tool-post wrench The hole ¢ 
we make 2 inches, and are careful to get 
its center true with the centers of the 
lathe. The slot ) should be made to suit 
the tool that it is to hold. and so located 


ibout on 


1¢ 


as to bring the point of 


the center. 


It will be understood that the bar can be 
pushed in or out as desired, and rolled 
around to any position wanted. This 
makes it possible to always use the short 
est boring tool that the job will permit 
By having a number of points with diffe 
ent bottom rake, to get various angles of 
top rake is simply a matter of rolling the 
bar up or down, and if the tool-slot is 


‘'t angling through the end, so that 


sf Ll 

point of the tool projects beyond the end 
of the bar, facing can be done with 
Generally it saves time to pull the bar back 
close to the holder while doing the facing 


1 


\ few bushings to suit smaller bar: 


— Fh 


Ah 
| ~ 
a 


FIl¢ 2 CLAMP FOR BACK END OF BORING BAR 





ial 
ieicdeain 
make the holder as good for the smallet 


holes as it is for the others. In making 


the bars it is well to be liberal in the mat 


ter of length We bore holes up to 20 
inches long with a 2-inch bar. and find 


that the most trouble does not come from 
the spring of the bar but from the spring 


of the cross-slide. One of the men sug 


gested an improvement that helps very 
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much on the long holes. We use a bar through a long hole because your tool body We must also remen that early 
about 4 feet long. It is long enough t I 1 tl 


to is rubbing on the top or bottom, and may work was ground dry and it re was 


yroject out toward the footstock beyond be you won't find it out before the tool an effort made to rut the work fast enoug 
; } g 


the line of the carriage. A clamp, Fig. 2, has gouged in and made a bad hole for to distribute t t « illy around t 
about 1x2 inches, and as long as the dis you work. with the be f that equal distrib 
' tance from the front to the back of the [The man who would rather spend five tion w | prevent nding The whee 
carriage, is drilled so that when the hole minutes every time he uses a t ol, hunt eing tough ré WO! hould 
n one end is over the slot in the front ing and fussing with his box of shims, he s 
wing of the carriage the one in the other th » spend fifteen minutes fitting up a_ fac \ 
> end is over the slot in the back wing. proper piece once and thet ive prop ( W 


[wo stud bolts hold it in position, as erly marked, ready tor use at a l times, driving 
shown in the sketcl If care is taken to would be just the kind of a man 
set the clamp somewhere near level, the would 
bar can be moved in and out for depth of hole and spoil the job before he would lhe traverse of the work 


ut. etc., without paying any attention toit. notice it W. OSsBorNI “ 


It will be seen that this arrangement —_—__—— — \ é f 
eliminates the effect of the s ack in the Points on Grinding. W 
ross-slide and makes it act as a 1 ilcrum CHATTER. WHEELS, STEADY-RESTS, SPEED OF rot I I 
[It may be a surprise to a great many to WORK early ex 


find out how great a factor this slack 1s BY C. H. NORTON 
n boring a long hole. In most lathes that The phenomena of vibration have been 
| have worked with, it is whe 


¢ 


he spring comes from, and not trom the | heen more or less familiar with 





ool, as I once supposed evlindrical grinding for the last twenty 
The man who has a chucking lathe, and) years or since tl ‘ntroduction of the the know 
roughing and finishing drills and reamers§ «{jyiyversal Grinding Machine.” They aré be, f 
it hand, may not care for this, but the man 431] the cause of much, if not the mais rity sott \\ 
with an assortment of things he tries f the misunde attews “a fre ey 
to think are boring tools lying upon th veen wheel maker, wheel user, machine ay rotate 
shelf where he keeps his spare t ols, MAY waker and machine uset wel 9 
think differently of it; and, by the way, \ French writer has said that Chinkers slow t SO 0 ft 1ute Ww 
partner, don’t you think that we ybbing © ecate: sold t he whose thought ( 
hands use bout s little brains 11 iving embraces < ec who purs ae it \ 
ur boring t forged as ny tools w ninterruptedly A fearless nse ( ( 
ve mad ° ¢ is a diamon f ¢ I S17¢ | 
It took me several yea! K vy enough tudvine this sul P 1 . fear \\ ‘ 
. use a straight bar of steel for the regu- joce of conseq-ience f we see our pre we wel ( f} 
lar one. By putting the top of the nose at cGonceived ideas falling before us, let then in f 
the center! of the bar, the body f the tool fall. even if +} e\ ] ive h eT the iccepted ( () | 
an be made twice as heavy and still go jqeas of every mechanic we have known f 
nto the same hole: ind there is an ther [t - no disgrace to have held views that nar! Ve I 
good point about that kind of a tool: DY must fall as we progre ind the men wh I 
) cking ip sO as ) kee ) p if he dvanced t Lc ; - t} Dp re none ive re ¢ 
1 level when t poin S t cente , VOI f ' dm tion as it f | t f ¢ i] 
le Dar can be Kept ust S Ss the vr s and rine fi thev have givet ‘ re fast 
b will allow nd a meee me th s what we w | wl nfinitely ' e 
ol will do for a deep hole hetter than tl they imp , - and | f itor 
! ) pon 1d 
but fir t 


ferent lengths drawn out for the different  ctill_ indispensabl 


‘obs. just use different sized bars to have \ short studv of the evolution of the vibrat 


e noses forged on, and keep just aS grinding wheel, the grinding machine and ©XP¢! 
much of the bar of steel with the nose as f ourselves may aid us in understanding l \\ we gi 
the boss will let you and not kick. Twelve the various phenomena that have c sused hatter nger vhe intil we 

ches is not too long for a xI-inch ys so much trouble The first universal §& ¢ 


iol, and 15 to 18 inches comes in very grinding machines were driven from one 


handy with a 5gx1'4 nch one shaft overhead and the work was driver 


By forging the top of the cutter in the from a pulley of the same diameter as that ve ( dg 2 e ca 
enter of the bar a xI-inch tool can be which drove the wheel. As near as we cat till greater increa n traverse per rev 
used in a 1'4-inch hole, and a 54x1'%4-inch_ estimate from the r lative size of whee] /ution 1 ntil nch w reached Th 

| met w ined m 


ne in a 14-inch hole, with the added pulley and the work pulleys the work 


1dvantage that the overhang need not De ground on centers must have rotated about 

any greater than the deptl f the hole 1.000 and 2,000 per minute As the work | t 

requires If the tool post yn your lathe then ground ranged from !'y to 2 inches Ther mi ( A steady 
ts too short a slot in it, you may have to. diameter, we find a surface speed from rt Re had \ yut not 
un it up higher to use kind of 130 520 feet per minute f ery little of 

tool: but even if you have to make a new \t time tl emery vheel” was t nd that very 





tool-post you are ahead. It will pay you always very tough—in fact, was a cutting light. W 


also to have a packing strip for each size tool only when “hacked” or rubbed with forn f rest ntil mat pring-rests COV 
f steel used, so that you will not lose any great force. It is evident that impressions ering 

time hunting for strips when you want to of speed of w rk were created bv the fact ground were used on each piece of worl 
tool up, and then find that you have _ that slower work speeds caused burning and we could grit 1 good wor 

to repack it when you are half way f the work and “glazing” of the wheel. full width of a %-incl face wheel a 


raise a 
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traverse in extreme cases, 'g being used 
more commonly; the work still running 
at about 100 feet per minute 

Next came an effort to produce still 
more work by grinding, and heavier ma 
chines were made with wheels 34 inch and 
14-inch faces and a maximum traverse 
of about inch to the revolution of the 
vork With this greater trouble came 
irom chatter, and much better rests were 
made to steady the work; but to-day, in 
iost cases, I find the operator using thi 
j-inch face wheel, with the belief that 
the 14-inch face cannot preduce good 
work; he is still rotating the work about 
‘100 feet per minute in most cases, and in 
jew is he using steady rests 

Next came a very heavy machine with 
wheel 2-inch face, very heavy spring rests, 
work speed from 8o to go feet per minute 
and a traverse of about 2 inches per 
revolution. This gave a larger output, but 

continued effort to increase the output 
produced chatters, which were overcome 
by throwing out the springs and using 
rigid rests. Then again came dissatisfac 
tion with the amount of work being done, 
ind) radical changes were made with 
vheels Chis gave still more work, but 
with the increased work came a return of 
chatters Next came experiments with 
slower work speeds, and the chatters dis 
appeared, while the product was increased 

At the present time the best and quick 
est work 1s done at a work speed from ¢ 
to 40 feet per minute, a wide range ot 
surface speed of work proving necessary 
to high quality and large production. With 
this the wheels have grown coarser, softer 
and fewer in number of varieties, until at 
this time the quickest work and _ finest 
finish on soft steel is produced with a 
grade “L”’ wheel No. 24 combination, 
Grade “M" being used in few cases \ 
few vears ago 80 grade “M” or “N” was 
the common thing. 

Two vears ago great care was taken to 
elect a wheel that would not chatter; 
now no thought is given to this feature of 
the wheel, but rather the work speed is ad 
justed to each case, while the wheel re 
mains the same for a wide variation in 
material, shape and size of work 

I refer above to experience in our own 
works. Many still insist that they must 
rotate the work faster than we do and 
that they must use finer and harder 
wheels. If they retain the speed of work 
they must also retain the finer, harder 
wheel; one cannot exist without the other 
As far as my experience is concerned, 
chatter marks are gone forever; but there 
are many who are still in the toils 

Now, how may they be free, and what 
is the cause of chatters? Chatters are of 
two kinds—one a series of flat spots or 
lines parallel with the axis, the other a 
mottled marking, sometimes a spiral and 
sometimes irregular. The first is the re- 
sult of vibrations of the work, which 1s 


caused by the wheel and work acting to 


gether during the grinding... There are 
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pernaps a number of forces that play a 
part in producing the result, but we can- 
not at present name them, or explain 
their action. It is sufficient at present to 
know that vibration of the work is caused 
by the cutting of the wheel. How do we 
know this? Remember that we have for 
years selected wheels that would not 
“chatter”; that we for a long time turned 
away part of the wheel face to “make it 
grind steady,” and that to-day, with all 
other factors the same, some wheels will 


1 
| 


chatter while others will not 

The following case will serve to illus 
trate: A piece of machine steel, about 4 
feet long and 1!'4 inches diameter, was 
rotating on the centers of a grinding ma 
chine, no steady rests in contact. A coarse 
wheel was used to grind it; no chatter 
marks could be obtained. Another wheel 
somewhat finer, was used, and the work 
was covered with chatter marks. These 
marks when counted proved to be seven 
\ deeper 


cut was taken and the marks showed ten 


to the inch of circumference 
to the inch \ slight cut was taken, and 
the marks showed sixteen to the inch 
The table traverse was changed and the 
marks showed thirty-two to the = inch. 


i 


his was all done with one speed for the 


work \ change of work speed showed 
as many different marks per inch, until 
a speed was reached at which chatter 
marks were impossible. The use of steady 
rests enabled grinding without chatter at 
a faster speed than was possible without 
them 

The vibration shown by lines parallel 
1 


with the axis is always the vibration « 
the werk, independent of the surrounding 
or supporting machine. It is caused by 


the whcel at the point of t 


re work where 
the wheel is cutting, even though the axis 
of the wheel and the headstock and foot 
stock may remain perfectly rigid. This 
vibration may be transmitted to the cen 
ters, and it may, if the machine 1s poorly 
designed, be transmitted to the heads and 
finally to the entire machine. /ibrations 
may show on the work when there is ab 
solutely no vibration of any part or parts 
of the machine 

Vibration of the work is never shown 
by spirals, mottles or spots; but always by 
lines parallel to the axis. Work may be 
vibrated by the wheel cut, no matter how 
large or short it may be. In case of heavy 
work the vibration is transmitted to the 
center points, and the number of vibrations 
per rotation of work is affected by them 
This is where the rigid steady rest comes 
in; it serves to connect the heavy work 
to the entire table along its entire length, 
like resting tt on an anvil 

Long, light work is easy to hold steady 
while grinding; but heavy, “stiff work is 
the most difficult to grind rapidly without 
chatters; therefore it should always be 
supported by the best and the most steady 
rests, because of the weakness of all cen 
ter points. We need steady rests with 
slim work, because it is more slender than 
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the center points and vibrates in spite ot 
them. We need steady rests with heavy, 
‘stiff’ work, because center points are 
often not heavy enough to hold it steady 

To assist rapid grinding the center holes 
in the work should be as large as practica 
ble, in order that contact may be on as 
large a surface of the center as possible 
I am often told by grinders that they have 
no use for steady-rests on heavy work 
and that they have no trouble with chat 
ters at high speed of work and fine wheels 
If all such were to grind with a_ wide 
wheel face and produce more work pet 
minute, they would discover that as_ thi 
product is increased the necessity fo 
changes in handling would increase. It is 
all very nice to settle upon a method that 
will produce good work to-day; but we 
are not supposed to reach that point where 
we can be satisfied with our product, 
but must continually increase it. The his 
wry of chattering shows that it has been 


common to all types and makes of ma 
chines when the conditions were right and 
that it has increased in proportion to the 
increase in product; that it has been over 
‘ome by changes in wheels, adoption of 
steady-rests and reduction of work speed, 
and that these things have produced sim 
ilar results in all types and makes of ma 
chines 

The later and heavier grinding machines 
are arranged to rotate the work through 
gearing, and many who are not familia: 
with the facts have supposed that vibra 
tion of the work was caused by the tooth 
action of the gears. If this were the fact 
it would be impossible to change the pitch 
of the lines by a change of wheel, change 
of cut and change of speed. It would also 
be stil! more impossible to grind without 
marks without steady-rests at any and all 
speeds by selecting both wheel and work 
\nother point in this connection is this 
the gear which drives the work is loos¢ 
upon a heavy fixed stud, while the center 
upon which the work rotates is fixed in 
this heavy stud and this center does not 
rotate. With lathes, as we know, the con 
ditions are the reverse. The gear, spindl 
and center are one, revolving in an oil 
bearing, and if there be motion the work 
must follow it 

There have been much time and money 
spent on foundations for grinding ma 
chines, when the cause of trouble was 
vibration of the work itself independent of 
the machine and tts resting points 

When work shows a mottled or mottled 
spiral surface, the cause may be vibration 
of any part of the machine caused by the 
motion of the wheel. The jar of a heavy 
belt joint or an unbalanced wheel 

\ well designed and constrvcted ma 
chine, however, should be so rigid and self 
contained that the axis of the wheel and 
work will remain in constant relation 
whatever the vibration of the machine or 
floor, unless in case of a wheel very much 
out of balance: when, if the machine is 


placed on a solid foundation, there would 
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in some cases be a jar that would cause 
the axis to change relation enough to show 
a mottled surface. Another cause of mot 
tled surface is a wheel and spindle too 
light and running loose in the bearings. 

Another cause of mottled spirals is a 
wheel too hard for the work, or one having 
an uneven cut on its surface 

The mottled and spiral surface is not 
known with the more modern /ieavy ma 
chines when the best wheels are used 

When work has vibrated enough to show 
on the surface it has produced an irregu 
the 
must be trued off before smooth work can 


lar surface on wheel and the wheel 


be ground, even though the work may be 


so supported or changed in speed as to 


prevent further vibration 
steady 


We will continue the matter of 


rests at another time 





A Workman is Known by His Tools. 


BY EF. R. MARKHAM 


wn by 


The 


his tools” 


saying “A workman is kn 


1S probably as old as “A work 


man is known by his chips,” and, whil 
generally speaking it is true, there are ex 
ceptions to it I have seen many excel 


lent workmen who carried very complete 


sets ( f excellent condition, 


] + , 
tools kept in 


sets just 


and I have seen other men with 


as complete and in xd condition who 


as gO 


were not able to do a fairly good piece of 


turning in an engine lath« [ have had 


in my employ men who hadn't as much as 


a seale or a monkey-wrench, yet who 
could work all around some of the boys 


who had a cliest full of the modern 


tools. That is, they could for about three 
weeks out of the month: the other week 
they were either drunk or getting over it 
They had sense enough to keep away from 
the shop, and the evening befo hey 
were ready to come to work they would 


come sneaking around to the 


if they could “come in to-morrow morn 


ing.’ promising all sorts of things if they 


were given just one more chance, and up 


to a limit this class generally succeed in 
getting the chance 
Now, I know every hard-headed em 


ployer says “none it sort in mine.’ 


I have said it many times, but that tale 


of penitence, full of good promises—which 


we knew meant nothing—has seldom 
failed to gain its point, especially as we 
have known that it would bother us con 


siderably to find a man who would do as 


much good work in four weeks as this one 
weuld do in three 


I do not wish to be understood as 


vocating the employment of this cl: 


men, neither do I wish to convey the im 


pression that “bums” the best work 


are 


men; they are not \ man whose brain 


is confused by excess of liquor is not as 
valuable a man as he might have been had 
he left the 


fortunate fact that 


“stuff” alone. But it is an un 


bright workmen 


of drink, 


many 


have been the victims and as 


a rule, roving fellows, 


they have been, as 


they have picked up various ways of do 
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ing work that have made them valuable 


men to have around when they were them 
selves. 
The 


could 


question naturally arises: How 


these fellows with no tools, or at 
least but a few, do good work where it is 
to 


cannot 


to fine measurements? 
or to 
cloth, 


necessary work 


They work by their 


guess 


fingers, as a woman measures but 


they can borrow from the “boss” or from 
some good natured workman who takes 
pity on them. I remember once working 


near a fellow who belonged to this cl 


ass 
spoken of as “good men, only they drink.” 


This unfortunate had, at the time I first 


met him, a 6-inch scale, a monkey-wrench 
and a hammer I have reason to know 
that he did high-grade work, but after two 
or three of his “periodical” drunks he was 


so after this I was 


discharged. A year or 
working in another shop as toolmaket 
when in walked “Frank,” looking for a 
and as they needed a good to Nake 
right away he was set to work. When lhe 
reported for work the next morning the 
foreman asked him where his tool chest 
was. He very reluctantly acknowledged 
that he hadn't any tool chest, neither had 
he any tools to put in one if he had such 


The f 


reman asked 


him how he expected to do their worl 
without tools. His answer was, “Ed has 
got tools enough for both of us’; by Ed 


he 


guessed 


Che fe 


id got a 


meant me reman told m« 


he h blank this time 


toolmaker that hadn't even a scak 


[ told him I was w 


pair of calipers g 
t» supply the fellow with tools and | 
uight he would be satisfied with him 
1 workman while he lasted; but as there 

was bvt a few weeks’ work to be d 
this didn’t matter s ich 

Well, Frank proved to b ry u 
ible man, and | g he wor 
he was hired to do yw fin ed. He wa 
hen let go. Needless to say, he indulged 
in his usual drunk. Shortly after this | 


contracted pneumonia and died; but many 


times have I thought what an ideal man 
he might have been had he been t r ‘ 
Another circumstance I recall tran ed 
shortly ifter I had been placed in charg: 
f work \ yvoung fellow came me wit 
i very plausible story as to | ibility, and 
told me he thought he could, on account « 


his vast knowledge of mechanical things 


be of great use to me I thought he 
talked too much about himself, but as | 
needed men just then to make tools for a 
new gun we were bringing out, I set h 


to we rk 
That 


with 


afternoon he came to the shop 
| 


an expressman, who brought his tool 
When it 
like a piece of parlor furniture, it 
ished The 
spread a piece of velvet on 
his te 


chest was uncrated it ooked 


= 


so highly next morning he 


the bench and 


ls out, evidently 


pre ceeded to lay 


with the idea of showing them to the othe1 
men, and they were a splendid looking 
et of tools, not a mark or a tarnished spot 
m them. One of the apprentice boys cam: 


i) 
o me and said, | it Ie \\ Sa pt 
[ can tell v his tools he 11¢ es 
you've got working tf \ 
Well, it deve ved t e t 
couldn’t do anything; he « In’t eve 
a taper; s e had g Phe Ols t 
he prided himself so n could n 
hold the job for him 
Of course I re tl these tw CAS 
which are directly « lictory, d i 
necessarily prove tnat ise a man 1s 
‘bum’ and has no t eis a first- 
workman, or if he tine k rf 
that he is necess ya good \ 
rule, a 1 wi a ¢ lw 
temperate fellow who takes de in 
appearance ol hi to 5; as We a tl 
work he doe \1 \ ( ( to 
show the eft tf. ey a 
that care | cel f them \n 
who would tile n his verniet 
micromet \ l t be caret i 
i] peal 1 VOTK vd nN ) ) 
ioe WW ‘ t qual 
So | think ife te 
that a wort wi rv his t 
rt thei \\ it 
\ Tew Vere 
steady we ' — 
( \ ‘ ¢ 
CVe \ ’ 
+] ’ 
: { 
( Vv | 
a \\ t 
bset 
< I 
Phi ‘ 
form ( 
‘ ? } \\ 
1 ie On 9 
wet d ' 
is tii x ( ( 
young il ( fin 
mor et e |e ‘ 
b ( rit¢ ( ( 
unable hold t 
While é ( int 1 
not appear t é idin 
vet it net ed wit 1 
fe Ws | t ( 
iuse tl I \ The 
may at time ff drin t 
to ti a }) iw eT 1g! 
get a few t (And rig ‘ pl 
the tru t xt th 
ina ( Tt igal t yt 
prid gel v But ila they 
whe ‘ n wh thre 
( | I ry, sir, be 
I n § g | Employe 
But | \ yns’ raising 
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Our Industrial Conditions as Viewed by Ger- 


man Eyes.* 

Purchasing power, wealth in raw ma- 
terials and immigration of workers formed 
the ground in which the root of American 
industry could take hold. In order to 
bring to bud the industrial development, 
is we had previously done, another in- 
entive was found in protective tariff 
legislation. While, however, there was 
built up through the tariff a Chinese wall 
against imports from Europe, there has 
been no limitation upon free trade be 
tween the States of the Union. On the 
contrary, inland commerce was favored by 
good means of transportation—the Great 
Lakes, the rivers (of which more than 
29,000 kilometers are navigable), the 
coast shipping, and pre-eminently the rail 
ways, whose development has greatly ac- 
celerated industry and whose freight rates, 
in consequence of free competition, are 
lower than in Europe 

Finally, it must be borne in mind that 
this development has been opposed neither 
by historical traditions nor by laws for 
the benefit of labor, which laid heavy loads 
on employers, and it must be said that 
nowhere in the world better conditions for 
the success of industry have been and are 
present. 

On the other hand, America sustains a 
heavy disadvantage as compared with 
other lands in the hight of wages. Ac- 
cording to the latest statistics before me, 
the average wage of a skilled workman, in 
general was in 1901 11.65 marks a day, and 
in the metal and machinery industry 11.25 
marks. Entering into particulars, it 1s 
found, for example, that a workman on 
machine building in 1900 in the State of 
Massachusetts, earned, on the average, 
g.80 marks per day; in England, 1899, 
6.30 marks; in Germany, 1898, only 3.75 
marks. An iron founder can earn in 
Massachusetts $4 (16.80 marks) a day; a 
patternmaker or a blacksmith earns 12.60 
to 16.80 marks. It is to be remembered, 
withal, that the working time in the 
United States is shorter than in Germany 

Taking into consideration what has been 
said, American industry encounters two 
factors: First, an extraordinarily great and 


rapidly increasing demand, and this makes - 


it necessary to manufacture nuch and 
quickly; that is, to attain a high degree 
of efficiency in the plants. The second 
factor is the high wages, which make it 
necessary to secure high efficiency from 
human work; that is, to employ labor to 
the best possible advantage—indeed, where 
possible, to dispense with it altogether. 


In general the American workman takes 
no stock in benevolences and arrangements 
for his welfare. He wants nothing more 
than higher wages; everything else he 
holds to be an improper interference with 
his personal affairs. In American works 
therefore the quest for devices of comfort 


* Extracts from paper by Paul Moeller before the 
Union of German Engineers. Translated by E. P. 
Buffet, 
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other than washrooms is usually fruitless, 
and where such things are present they 
have not had the desired influence on the 
workmen. The Cash Register Company, 
in Dayton, Ohio, has in fact done much 
for its people, and yet controversies and 
strikes break out there, often without sub- 
stantial cause, and withal there has been 
established in these works a standing con- 
ciliation bureau to arbitrate differences be- 
tween the workmen and those over them 

The question will be asked, what hap- 
pens in America to the workman when he 
becomes incapacitated for service? He 
must himself save up for his old age— 
wages are high enough—or else he will 
become dependent on charity. For sick 
ness or death there are aid funds in a few 
works, but these are mostly supported by 
the workmen themselves, or indeed the 
unions maintain such benefits for their 
members. Accountability for accidents 
leads many employers to insurance com- 
panies. Often, however, this responsibility 
must be enforced by an action at law on 
the part of the workman, and law suits are 
so costly in America that the workman 
agrees with his counsel that if the case is 
lost the latter shall make no charge, but if 


won, the proceeds shall be equally divided 
between them. 

Gentlemen, I am entering with some 
minuteness into labor conditions because 
when we consider the results of American 
industry, a large share of it is attributable 
to the workman. Those familiar with la 
bor affairs in Europe and America oft ac 
centuate the statement that the American 
workman is more productive than the 
European. This must especially interest 
us Germans because many American lead 
ing men affirm that the German employee, 
when he has been for a while in the United 
States, is to be numbered among the best 
Wherein lie the causes for this increase 
of productivity? Many adduce the climate, 
which stimulates the nerves and urges peo- 
ple to activity. I have not had opportunity 
to prove the truth of this assertion. There 
seems to be justice in the view that the 
American—thanks to his higher pay—is 
better fed and that he is expected while 
at work to abstain from alcohol, even in 
the form of beer. 

The management of employees by those 
above them exerts an important influence. 
In an American shop, completely demo- 
cratic relations prevail. I do not mean 
to say that there is insubordination; on 
the contrary, each one knows sufficiently 
well what office he has to fill and whom 
he must obey. But the workman has the 
feeling that he is in no way on «< lower 
social plane than his employer. He knows 
in many cases that the leading man, or 
indeed the manager himself, entered the 
factory as a common workman and he has 
the consciousness that through zeal and 
merit he likewise may win a higher place, 
no limits being imposed on him by birth 
or schooling. I shall cite as an example 
only Charles Schwab, the well-known lead- 
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er of the so-called Steel Trust. Whoever 
looks into the industrial conditions of 
America discovers many such cases 
Through the possibility of advancement 
the ambition of the workman is maintained 
and his feeling of responsibility is awak 
ened. 

The merit and efficiency of the American 
workman, however, encounters a_ force 
which casts threatening shadows upon the 
future—that is to say, the labor unions 
These have taken up first, in chief, the 
task of raising wages and .ntroducing the 
eight-hour day. “‘We want as much money 
as possible for-as little work as possible,” 
remarked one of their agitators to me in 


the heat of conversation. 





Doing Business With the Government. 

“No, sir,” said a Philadelphian who sup 
plies the government with necessities of 
life, “you can’t do business with Uncle 
Samuel in the spirit of a contract; you 
simply must obey its letter. If you put in 
specifications amounting to ’steen dollars 
and 21 cents, and then bill it goods under 
the contract and the total amounts to the 
same ’steen dollars and 19 cents, you've 
got to take it back and make up the other 
two cents, or you don’t do business 

“Let me give you an instance of Uncle 
Samuel’s character for exactness. We 
were awarded a contract for 1,000 feet of 
copper wire for League Island. We sent 
the order to the manufacturers, and they 
turned in the stuff. In a few days we get 
a letter from the Island authorities that 
that wire is only 985 feet long. 

“We answer that we knew it, that the 
copper ingot did not yield any more, and 
that we have charged them only for 985 
feet. Would that do? Not on your tin 
type 

“They sent us word that if that wire 
was not brought up to 1,000 feet the lot 
would be rejected. Then we had to get a 
permit from the L. A. to send a man down 
to join on enough to make the demand 
good, and he went down and did the work. 

“In a few days we were notified that the 
piece he put on made the whole length 
1,004 feet. We wrote back that we didn’t 
care for the four feet and Uncle Sam 
could have it. 

“Next morning up comes an order to 
cut off that four feet or the whole bunch 
would be rejected. Then we had to get 
another permit for our man to go down 
and lop it off, which he did. 

“Was it all plain sailing then? I should 
say not. When he threw the offending 
excess upon the ground the yuard said: 

“*Pick that up; that’s against the rules.’ 

“He picked it up, and was about to toss 
it into the river, when he was stopped in a 
mandatory way: 

““Here! You do that and you'll get 
yourself into trouble!’ 

“So, thinking he’d find a resting place 
outside of the government preserves, our 
employee walked to the gate, where he 
found a sentinel. 


See URIS 
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‘What have you got there?’ 





The sheet was then turned over and the riage \ g d t ep 
‘A piece of wire.’ other edge of hole rounded the cam face rl athe 
‘You can't carry it out without a per We are now running the countersink geared t t 1 ‘ f threads 

mit with the reamer, making one tool perform _ per incl ‘ g t 3 
\ ght. I don’t want to,’ and cast the two operations at one stroke n 
t down sheet is then turned over, and the edges g 
ou pIckK na up Sald ¢ sentine ir€ ounded as el ( ihe time s aver 
You can’t throw things around here.’ 
. ; : F = 
But I don’t want the d d thing 
‘Go back and get a permit!’ ; 
And he really had to do it t »t | 


e 
four feet of wire outside of Uncle Sam’s é | | 
: ’ sa. : f \ 
fence. Now, wouldn't that make you 


: TT Vs | | 


tired Philadelphia Ree 
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Letters From Practical Men. = 
Tools for Reaming Flue-Sheet Holes. 
Editor American Machinist \ 4 
Some time ago our fellow contributor, ( 
Tecumseh Swift, called attention to the eee Makai 
American M 
fact that to gain information through your MICROMETER STOP FOR THI \TH SS SLIDI 
columns regarding others’ practice, it 1s 
nly fair to first state one’s own method mmbining the ft d second of vin n ' yo 
) and then ask the others This seems t tions are very . . , vantage Ol 
me only fail The reamer and countersink, or rounde! nple t manifest, and tl g 
My method of making flue-hole rean ire shells, and are held on the shank and few ( ( I 
‘rs and countersinks may interest thos lriven as shown in Fig. 2 é H. kt 
who read it and use or make these tools Che work done by the reamer 1s all pet 
ind it would greatly oblige me to be told formed by the short bevel, which by su A Micrometer Stop for the Lathe Cross Slide. 
what other toolmakers are furnishing f essive sharp gs 1s ried back evet litor American Machinist 
this class of work until worn out, as shown in Fig. 3. Rear \ 
I have been a faithful reader of the rs of the rose pattern w \ s ( ¢ 
AMERICAN MACHINIST for goodly nut factorily n the material sed f é f 
ber of years, but I cannot remember sheets, as they present too broad land, \w b 
have read of anyone’s idea or practice con- burning on and spoiling the | 


< yc) s . 
cerning the cheapest and ty] 


nd easiest way style shown is about right The counte 1 ( 
make, sharpen and keep to size the tools sink a, Fig. 2, has but one cutting edge 00 
used to ream the holes in boiler flue sheets and is made very hard It 1 easily t of lock for each d 
as shown in Fig. 1 ground and w t a long ti t t] py ltoa 
This operation is often carelessly don duty is ligl wn 
le 4 


No. 4 M. Std 
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FIG 
it necessary ng it is t 
ta e wil ( { 
Flue Sheet nove f the diametet 
his \S W @ Sé from the sket 
m . 
e sual stop-s« 
ig FIG. 1 nd passe hroug 
oO dw 
- ' 
SS ae : g | 1 co div 
FLUE HOLE REAMER AN NTERSIN é, :' ; é nt 
or g \ Vv ] 
with no pretense of either accuracy or fin The manner of making thes« iv be of sing at file ¢ d table edg 
ish. When these are required, the tools interest. They are bored, turned and ke ! g e file 
illustrated have been found efficient. After wayed, ne flute is milled, and lastly mpe tween tw rs on the 
the holes were punched or drilled, it was the clearance is cut on a lathe rigged with ry cutter a { 
formerly our practice to first ream them a double snap cam of 3% inch elevati Bef g 
and then to use a flat two-lipped counter- one member being keyed to the lead screw ng, e t 
sink (a separate tool) to round the ed 


to tne 


ge. and the other fast to the side of the car ripl r guid 





— — 





the lines, these guide lines being removed 
later. The piece e, attached to ¢c by flat-head 
screw, is simply a strip to come flush with 
the top of the nut and carry indicator platef, 
which may be turned toward front or back 
ind made to answer for inside and outside 
work. Screw g is made with a knurled 
head: and plate e is provided with small 
pins to fit holes in f and locate it correctly. 


D. W. R. 





Making a Steel Trolley Wheel. 


Keditor American Machinist: 

One of the slickest articles that I have 
cen made in its entirety of pressed steel is 
the all-steel trolley wheel being manufac 
tured by us, and of which I send you a 

mple, which is complete, with the ex 
ception of the graphite bushing that is 
forced in afterwards 

This wheel consists of five pieces, known 
respectively as the flanges (right and left), 
the center bearing for contact with the 
wire, the tube to connect the flanges and 
the retaining band All the operations 
necessary to make these parts are press 
work, with two exceptions. 

The flanges, of which there are two to 
each wheel, are made of No. 13 United 
States standard gage, cold rolled, plan- 
ished steel, and are made in six operations. 
The blank, after being cut the right size, 
is drawn into a die that brings it to the 
shape, as A, Fig. 1. The flanges are then 
marked with the name of the party order 


— — 


‘. 








Flange Ready to Assemble 


FIG.I 
MAKING A STEEL 


ing the wheels, the center hole for the 

tube is punched in, the burred edge curled 

and the oil hole in the hub punched; 

which completes the tlanges as at B, Fig 
when they are ready to assemble 


The center bearing is made of same 


brand of steel, but No. 10 gage is used 
instead of No. 13. The blanks for this 
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are cut and a shell C, Fig. 2, drawn in a 
special die. This shell is then trimmed 
and cut off in one operation in a lathe 
rigged up for the purpose (we have no 
turret lathe), the burr cut out in another 
die, which converts the shell C into a 
steel collar, as D. This collar is then 
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shell or tube, as at F; it is then cut 
off and trimmed in one operation in lathe, 
as G. An oil-hole is then punched in G 
midway between the two ends and onl) 
through one wall of the shell, and con 
nects with the oil-hole in the retaining 


band 


Q H 


Oil Hole 





1 
}< 3 





No. 13 Gauge 
U.S. 8. a 
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Cube Drawn 








U im 


FIG.3 Tube Cut- 
off and Trimmed 


FIG. 4 Band Cut and Punched 
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Tube \Retaining Band 
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Oil Hole 
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FIG. 6 ‘Tube 
> with retaining 


Band curled 
around same 
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and U-ed up 


PARTS OF STEEL TROLLEY WHEEI 
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PFROLLEY WHEEI 


stamped or formed in a die, where it 1s 
put into shape, as /:. This finishes the 
center bearing. 

‘he tube connecting the flanges is made 
out of the bottom of the center bearing, 
which, after being recut to the desired 
blank, undergoes a series of reductions, 


which converts the blank or disk into a 


The retaining band //, Fig. 4, is made of 
No. 13 “G,” same steel rolled to exact 
width, so that when it is curled around 
the tube it will not quite close. The blanks 
C are chopped off in a special die, oil-hole 
punched as in H/, V-ed up as /, Fig. 5, and 
closed around the tube as at /, Fig. 6 
This band is then in position and answers 


the double purpose of a stiffener for the 


tube in the heading and a support for each 
flange in finishing the wheel. 

All the parts are now ready to assemble, 
and the first move is to “tack” all the 
parts together, which is done in a die, as 
described. The die consists of a tool-steel 
disk 4, Fig. 7, let into a cast-iron bolster 
B, recessed to drive in 4. The face of 
the disk C is turned the same shape as the 
outside surface of the flange D, so that in 
placing the flange over, the same is held 
in position by its form. The disk is re- 
cessed to take a _ hardened tool-steel 
spreader £, which is tapered at the top, as 
shown. The straight part of this spreader 
above the taper centers the tube with the 
retaining band and guides the tube as it 
is forced through the hole in the flange by 
the action ¢ 


f the press, and spreads the 
open end of tube in the recess as at / 
the diameter and depth of which equalizes 
the head of the tube projecting through 
the flange. The punch for this die is the 
exact counterpart of disk 4—has the same 
spreader and recess for the head of the 
tube, and has two springs fastened to the 
sides, in which to hold the flange. <A pin 
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is inserted in both die and punch to match 
and extend through the oil-hole in each 
flange, and when the die is set these are in 
line 

The mode of procedure to “tack” the 
wheels in this operation is as follows: A 
flange is held up on the punch by the two 
springs, one of which is shown in Fig 


Another flange is placed on the disk in the 
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fitted with a screw c: 
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MAKING A STEEL 


die; the center bearing 1s placed so that 1t 
vill rest in the seat provided for it in the 
form of the flange; the tube with the re 
taining band is placed over the straight 
part of the spreader with the oil-hole in 
line with the hole in the flange or towards 
the operator The downward action of 
the press forces the tube with the band 
through the openings in the flanges and 
soreads each end in such a manner that 
ail the parts are held secure and in place 
o that they will not shift or pull apart 

The wheels, after being “tacked,” are 
then headed or curled, which is done i 
two operations. The first operation start 
he curl, as shown at G, Fig. 8 at each 
} 


end, and the second flattens the curled 


ends down, and fastens the whole wheel 


together: the head or curl against the 


langes, the flanges against the 


retaining 
band, and equalizes the hub on each sid 
) that it will be below the outet edge ( f 


ie flanze. The center hole is then reamed 


r broached to allow a graphite bushing 
gray g 
» be forced into it, and the wheel is con 
plete and finished A. 4 IR 





A Polishing Mill for Bicycle Spokes 
Iditor American Machinist 
Herewith I send a sketch of one end of 
rumbling or polishing mill designed for 


| ] 


1: 1 ° 
DICVCIE Spokes which 1S also 


polishing 
used for polishing small sheet-metal 
tampings. I have made and seen a num 
ber of mills for polishing spokes, but this 


does the work the best « 


f any I have seen 
It is a little more expensive than the 
square box pattern, but it does the polish- 
ing better, does not bend or tangle the 
spokes, and is dust tight 
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re two wrought-iron pipes, ¢ 
by 28 inches long, ne en 

ip, and tl ther witl 

hitting cas ron cap o cove! 
tight b et-screw / in voke D 
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TROLLEY 
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H H 
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machining, 
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torch away and let them cool, and the 
mend will be as strong as if it never was 
broker R 
Square-Thread Taps. 

Editor American Machinist: 

The interesting account which appeared 
in the AMERICAN MACHINIST some time 
ago of the making of a very rank pitch 
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There seems to be no standard design 
for square taps, at least I have never been 
able to find one. This table merely gives 

f the 
utes is most important, in that a tap of 


the sizes for turning. The milling « 


this description should have a tooth as 
strong as possible to stand the cut, and 
also that will provide an abundance of 
space for the chips. Unlike the chips made 
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STANDARD SQUARE-THREAD TAPS 


bastard tap suggested to me that the de 
sign and proportions for square-thread 
taps shown in the sketch and table would 
irterest your readers. They work well in 
practice. This may not be new to many, 
but may aid those who do not know how to 
o design a set that they will follow each 
other and each do a fair proportion of 


the thread cutting 


by V-thread taps, the nature of the square 
chip is to crowd, curl up and jam, forcing 
back and wedging so that one tooth gives 
way, spoiling both work and tap. The 
table will answer as well for Acme stan- 
dard as for square-thread taps 

For the smaller sizes, three to the set 
is ample, but for larger diameters four, 
and even five, are necessary. The kind of 
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material to be tapped must be considered 
The sizes given seem best for brass and 
similar metals. If for soft steel or iro 
one or two more taps should be added 
It is seldom that square-thread taps ar 
required for bottomed holes. When s 
wanted, another design must be used, thx 
leader on the end being then discarded 

It would be possible to design and make 
a tap such that a hole could be tapped by 
one alone, but would be impracticabl 
for small sizes on account of the excessiv: 
length necessary and the spring and 
change of pitch likely to occur in hard 
ening 

In chasing square-thread taps it is usual 
to employ a tool, one- or two-thousandths 
scant, and for the screw one of exact size, 
insuring a fit. The thread is cut to just 
clear the dimension C for a depth equal 
to half the pitch. Some believe that a 
depth of two-thirds or three-fourths of 
half the pitch the best. This being but a 
matter of choice, the sizes for diameters ( 
ind B can be adjusted to suit. The entire 
set is cut the same depth 

The threads should be relieved on top 
and sides except the last one of the set, 
which should be relieved on the tapered 
end only; the straight part acting to finish 


7e 


the thread to s 


Che table given allows but little for the 
last tap to remove Six sizes are given 
merely to show how a standard can read 
ily be made. I gladly invite contributions 
giving the practice of others 

It pays to use the very best steel for this 
class of tool, and the greatest care should 
be taken in their making. They should 
be exact as to diameters, the thread should 
be cut smooth, and not lean. The milling 
must be correct. The relieving must be 
evenly done, by hand, and best with a 
small flat file. They are more costly to 
make than V-thread taps, but are great 
time savers when well made 

For square-thread chasing nothing better 
has been devised than the Rhodes patent 
square-thread tool as made by the Pratt & 
Whitney Company, which has stood the 
test in our shop for years H. E. B 





Ink Bottle Holders. 
Editor American Machinist: 

Referring to the article at page 1576, Vol 
26, the holder illustrated, if itisever required 
to move the tee-square the entire length 
ot the board, will be in the way, and the 
only manner in which it can be removed 
is by taking out the screws, which is quite 
bothersome, and it is necessary for most 
draftsmen to remove the ink holders occa 
sionally for this reason; otherwise I think 
it a very good scheme 

I submit the enclosed sketches, which 
for some reasons are better, and for some 
reasons are not as good, although Fig. 4 
embodies all the good points and elimin 
ates the bad ones 

Fig. 1, for instance, is a holder I used 
successfully for two or three years with 
out accident, although it is possible that 
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he whole thing may be bodily pushed off very pa f the mime st be 
yn to the floor. It is, however, exceed s irly perfect as possible; which means wing f \ 
ngly simple to make, and, with ordinary more particularly that the round parts must 
ire Savery go d holds ) nce r ) ) side o 
rhe san LV e said Fig. 3 xcept she t I es eaded ‘ ) 
j lat it | as tour yottles instead f two, 1 end ect mh s eight 














tor water used in section lining wood ets sa S LIS g lened 
ind one for soda water for irking blue nd und im vlind 
prints. The circular recess in the middle r head, and the piece that strikes the 
1 | 
| || 
cr ] ji] —_ 
ae et . || 1 S02 
f r || Sag 
| ( | — 
> | 
| | \ 
} 
j 9 | = [ 
a ee a ee ( é 
é = Die a : mS 
FIG. 1 4 \ 
\ \ ———— . 
\ \ \ a S 
} ) EE | — 
) ai —s | a = —— —_—-+-— 
\ | y ’ PIG. 4 
F } { Line Much 
PL] | Sa keene 
a ———— FIG, 3 
FIG. 2 
N ITTLE HOLDERS \ VELI 
+} . . r 1 ; ] ‘ — ‘ ’ ss P . j 
laKOS d VCTY Nandy receptacis ir pape swaging i1¢ hie s 1 i vii Tt I 
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I oO 1 schen het t} jlrafteman 1 harder J at ¢] triled nd ahount , mning 
very good scheme where the drattsman ind | dened a ( 9 enda ul { | a \ my £z 
is not required to keep ink bottles on his = inch up This I learned t ‘ best , and | ! i 
lrawing board but is furnished a separate wavy. owing to the fact that an all-hard inal ~ 
shelf hammer will break in a short time and at e attachment valve disk an 
Fig. 4 is an exceedingly good impromptu ll-soft hammer will upset at the end ; DiI rewed i! pin er 9 
nk bottle holder, it being held down by a_ js an inlet and outlet port: three of these 
flat elastic band, with a thumb tack or re placed equidistar rout nly ! waging 
ich side yf the | | 5 i le ving s 1 t } 
vill not tip e! 1 w not pus] oft | nile ind ‘ The \ 1 move 
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ontain red ink, black ink and soda water 


for marking blueprints. You will recog 





nize this method of holding bottles to be B 
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the one universally adopted by school 
rooms, where there is necessarily great Cc 
danger of upsetting ink bottles and spill [ 


ing ink C. H. RAMSEY SS. 
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A Special Valveless Pneumatic Hammer. 
Editor American Machinist 


The sketch shows a special air hamme 





vhich I call the 100-pound swaging han ” ' 1AM 


SPEC LAl ‘ \ ee r \ ti 

ner, because it works best at 100 pound 

r press It is designed f swaging | ne ( eap lI Eng 

drawing wire and it is only a part of a ving é g ( g 
entirely automatic 1 ne. At 100 pounds a hard brass ring t ‘ ' ind 
ilr pressure t nmer wv do good nade neat g f L cast-11 Ame 
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not having had much experience at such 
work, I did not have opportunity to do 
work, but I had that 
interesting and a splendid op 


the best some was 


extremely 


portunity to observe as the work pro 
gressed., 

The beds were made on a long planer, 
ix or eight at a time, and the way they 


turned out lathe beds was a surprise. It 
reminded me somewhat of the way coun 
try people turn out pork sausages, both as 
of 


?) of product 


to production and unifor 


rapidity 
mity ( 

The tailstock bases were planed so that 
they would touch the form in one or two 
“boys” were to 


places, after which the 


“scrape them in”; and as [ was one of the 
“boys,”’ the snap is still fresh in my mem 
ory 


The foreman came along one day when 


we were scraping, and, in language quite 
unfit for publication, told us that the 
amount we were adding to the cost of 


those tail-tock bases was enough to drive 


him to drink; in answer to which, one of 
the boys told him that if he would under 
to a fit, it would cer 


take to one 


tainly drive him to work, which would he 


scrape 


much more unusual. 
The 


were nicely made, the thrust being taken 


spindles and accompanying parts 
by a ball bearing; which, however, did not 
add particularly to the efficiency of the 
machine, according to my way of think 
ing, but 
merely to indicate the degree of care exer 


I mention the ball bearing just 


cised with regard to some parts and by 
way of contrast, to make the following 


appear (if possible ) a little more ludic 


rous 
My first intimation that the lead screws 
but the usual way, 


wore to be cut in any 


was when the screw machine operator told 


me that he was “goin’ to cut ‘em on the 
screw machine with a die,” but that he 
didn’t know whether itt would be any 
“h l’s roarin’ success or not.” Natur 
ally, | was watching when the screws 
came along, and judging from the fact 


that the error was easily perceptible to the 


naked eye in 6 inches, as measured by a 
scale, I concluded that the experiment was 
not a success by a large majority 

It seemed to me like an outrage for any 


shop to turn out such work; but it went, 


just the same. 

I should have mentioned before that the 
at sold 
would not admit of first-class work. This 
appears that the buyer is 


price which these lathes were 
being true, it 
largely at fault, and as consumer pays his 
part of 


to the old principle by virtue of which we 


the penalty, it brings us back 


get only what we pay for 


This case, I presume, was rather ex 
traordinary, and not to be taken as a fair 
sample of American tool building. The 


fact that American-made tools can be de 
pended upon to properly account for them 
selves in actual service is sufficient indi 
cation of their quality. 


Yon YONSON 
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Turning on the Milling Machine—A Broach— 
Compressing Babbitt, Etc. 
Editor American Machinist: 
Circumstances quite recently permitted 
me to visit a number of shops in New 
England and New York, and of the many 
interesting methods of rapidly producing 
familiar work which I| noted in use I illus 
trate a few as being of probable interest 
to my fellow-students of the AMERICAN 
MACHINIST. 
In the shops of the ¢ sly Ma 
Works, at Rochester, N. Y Mr 


Robert B. Cochrane called my attention to 


‘ochrane-Bly 


chine 


the device shown in Fig. 2, which is em 


ployed by them in turning the rolls shown 





in Fig. 1 to a finish, and to size within 
oor inch limit of accuracy. The cutter 
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keyseats are cut in their work and a num 
ber of them in holes of small diameter. Mr 
Maxim employs the built-up broach shown 
in Fig. 3, for this purpose, in connection 
with a regular Greenerd arbor pres 

A straight bar the diameter of the hol 
its 


and having a keyseat entire length is 


1 
hardened and ground, and a broach, witl 


tapering face and properly milled teeth 


cut into sections to avoid breakage in tem 
pering, is inserted in the keyseat and fast 
ened by small screws. One trip throug] 
the job, on the arbor press, does the work 


Under Mr. 


range of work is done upon the 


\laxim’s direction a greate: 
ordinar 

column drilling machine than is commonly 
Holes and hubs 


of small pulleys and similar pieces of work 


j 


conceded to that machine. 
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FIG. 4 
4 me an Mach t 
TURNING ON THE MILLING MACHINE, ET¢ 


block, Fig. 2, is strapped down on a mill 
ing machine table, and the work, which is 
located on a special arbor, having driving 
dogs projecting into the holes in the ends, 
The roughing 
teeth the 


is passed rapidly across it. 


cutters AA have nicked and 


finishing cutter B, which has a squaring 
cutter on each end, brings the cylinder to 


the exact diameter and length desired. 
The time for this operation is one and 
one-half minutes each 

The combined broach and arbor, shown 


by “Cherry Red” at page 1699, Vol. 26, re- 
calls introduced at 
the works of the Norton Emery Wheel 
Company by Mr. Maxim, superintendent of 


some of the methods 


small 


their machine shop. A 


great many 


are bored, faced and rounded, and small 


cut bevel gears were shown me the blanks 


for which had been finished entirely by 
this method, assisted by the liberal equip 
ment of special fixtures furnished. Holes, 
backs, tooth faces, and recess were ma 


chined and duplicated exactly, and in a 


manner which left nothing to be desired 


in the way of accuracy or finish. I should 
say that these gears were probably about 
eighteen teeth, ten or twelve pitch, with 


about a 34-inch hole and 14-inch keyseat, 
and their cost, including cutting, was given 
me as about 4 cents each, exclusive of 


material. 
In Whitcomb’s planer shop, at Worces- 
ter, I saw a new planer coming out with a 

















January 7, 1904 


top of 
Mr 


inter 


self-contained countershaft on the 


The 


great ma 


the machine. superintendent, 


Carson, told me a ny very 


esting things relating to its manufacture; 
but what appealed to me most of all was 


their method of doing away with the 


squeaking of the belt, in reversing, by 


the simple expedient of running the 
next the pul e 


with the flesh side 
Of course we are all familiar with the 


compression of babbitt in large bear 


hammering, but it was much of a 


to me to guess how it was 


and there may be others in the sam 


will 


work, [ 
e method used 


class, so | describe tl 


by F. E. Reed Company for compressing 
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done by forcing through a reamed hole a 


highly polished 
tapere d ends, 


smooth and 


succession of 


“broaches” with each of 


which increases the hole a few thousandths 
f an inch in size and compresses the 


metal before its final reat 


babbitt bearings makes m« 


Speaking of 


wish that someone would list a few of th 
machines in which babbitt should not be 
used for b ngs. | know one manufac 
urer who, in all good faith, proposed to 
use a babbitt bearing merely cast around 


the spindle, with and cardboard 
adjustment, fot 
chine tool subject to a 
pel 


thousand revolutions minute 
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1 nee am Much t 
\ COMMUTATOR CHUCK 
the babbitt spindle bearings in their lathes msiderable argument vince hin 


The boxes after pouring are clamped to 


gether upon a jig, on the carriage of a 
lathe, and a truing cut is taken with a 
boring bar to a size which will leave 1-32 


[he boring bar is then 


removed and a bar carrying the compress 


nch to compress 


ng tool, Fig. 4, is run through, leaving a 
nice, smooth hole and enough stock for 





reaming. The tool is a piece of drill rod, 
perfectly rounded on each end, and highly 
polished 


This rec ills 


Sharpe for 


the means employed by 


Brown & compressing phos 
spindle bearings of 


This is 


phor bronze for the 


internal grinding attachments 


Tyiit 


otherwise, put not so ex 


p« rhaps this was 
traordinary, as the same party actually 


for several years a cast-iron spindle 1 1-16 


inches diameter at its smallest part 1 

ning in babbitt bearings at 1,700 revolt 
tions a minute. Finally, so much attentior 
was called to its performance that a chang 


, ; 
was reluctantly made 


Madison, Wis 
A Commutator Chuck. 
Machinist: 


sketch 


Editor American 
The 


commutator chuck 
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used fi rT 


accompanying 


which | have 


some time and ve found « f 
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Grease and Cups—Cast Iron for Pump Plung.- 


ers—Shilters and Segments 


Editor American Macl 
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trouble enough to cause much loss of 
time \ common, and about the worst 
form of segment shown at a, Fig. 1 
In practice it wears as at b, especially if 
the hole for the pin p is made somewhat 
large or wears so. I was once troubled 
with a case of this kind on a friction 
‘lutch somewhat similar to those on lathe 
‘ountershafts, where the segments stuck 
so bad that the shifter cone was pretty 


badly chewed up by the friction levers be- 


fore it was noticed. The cone stuck to the 


segments and remained stationary while 


the shaft and the friction levers kept re 
volving; the cone was worn so badly that 


the entire countershaft had to be taken 


The cone was 


in the shaft to 


lown to re-turn the cone 


splined and a pin was put 








FIG. eimeri Machinist 
CLUTCH SHIPPER SEGMENTS—GETTING TAI’ 
AND CLEARANCE HOLES CONCENTRIC. 
prevent a recurrence of this part of the 
trouble. I believe a cone of this kind 


should always be splined to the shaft, as 
iny wearing of the cone surface destroys 
its shape, which generally accounts for 
such a clutch failing to remain thrown in. 
The segments were altered as at c, a piece 
of square steel being bent to shape for the 
segments, and the fork and segments were 
tapped for a set-screw; some adjustment 
was possible and the jam nut held it firmly 
locke d 

To drill and tap holes for cap screws or 
studs in machine parts, where the limited 
number of pieces does not warrant expen 
sive jigs, we use a method which ought to 


be more 


generally known and _ followed 


Fig. 2 
ig. 2 


case of a as shown in : 
the 


In the 


cap, 


which has been tongued to fit a bed, 


ap is left a tight fit and clamped in place 
on the frame and the body size hole 
drilled to the point b; a bushing to fit this 
hole and a tap size drill is then inserted 


and this hole is drilled to its proper depth: 
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this hole is then tapped and a screw in- 
serted and the remaining holes are finished 
This method 
with a minimum of 


in the same way. insures 


absolutely true work 


effort, especially where the holes come on 
the Such work as 


tongue 


flanges, or anything 


the edge of 
cylinders and heads, 
together, can be 


which can be clamped 

drilled in this way with a certainty that 
the holes will come in line \t first a 
piece of pipe, bicycle tubing, or even sheet 
stock rolled up, was used for bushings, 


but tool steel is the best in the end as wel 
the cheapest 
The best, in fact the only proper place 
for a belt shipper stick is where it can be 
got at with the least effort or movement, 
and it certainly ought to where it 1s 
tied up. How 


shifter 


stay 


put without being often 


however, do we see a stick so 


placed that the operator must take quite a 
at it, 


then take another 


belt shifted I 


stroll to and 
stroll the 
have always believed that the proper place 


get 
with it to get 
from which to control the starting or stop 
ping of a lathe is from the carriage, and 


it could be best controlled by the opera 
tor’s knee. On a planer or shaper the 
shifter lever should be definitely located 
in the side of the housing convenient to 
the operator. This can readily be done by 
using a shifter arrangement. as with cer- 


tain grinder countershafts: a vertical rod 


with a crank on the top connected to the 


shifter rod and a handle below for the 


operator, which becomes a part of the ma 
chine, as it should be. I lately saw a planer 
so arranged, and it was a decided advan 
tage both as regards convenience and ap 


pearance; quite d/fferent, in fact, from the 


usual stick in the air located almost any 
where Gro. J. MrEYER 
A Sizing Boring Tool. 
Editor American Machinist: 
[ send a sketch of a tool made for an 
8-foot boring mill for boring cast-iron 


bushings ranging from 9 to 12 inches in 


side diameter. It was originally made for 


just “sizing” the holes after they had been 
roughed out with a tool in the usual way, 
as trouble was experienced in keeping the 
holes parallel and all of the same size, but 
trial of tool it 


good thing for roughing as 


after the first this was 


found to be a 
used 


well as for finishing, and now it is 


on almost all work within its limits. 

rhe 
regular tool-holder 
A, Fig. 1, is held to the stem by a key and 
set-screws The tools or cut 


1X5¢-inch 


stem is fitted in the place of the 


Che casting or head 
not shown 
which are of 1! steel are 
the 
BRB 


ters 


held in tool-holder, Fig. 2, by set 


screws and adjusted t size by 
screw (¢ 
The 


1 by set-screws /) D 


under the 


held as in Fig 


uughing cut 


first 


tool-holder is 
and a r 
finish size is 


about 1-32 inch 


taken This tool-holder—the rougher—is 
then removed and replaced by one with 
the cutters set to the finishing size. This 


finishing tool-holder is not locked tightly 
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as was the rougher, but is held in position 
by pivot point screws E E, they being fit 
ted in grooves / F in such a way as to 
allow the tool-holder to slide and so ad 
just itself central with the When 

bad hole is to be bored and it seems ad 
take than 
roughing tool-holder after 
may be used as a single end cutter, pro 


work. 


cuts, the 
first cut 


two 
the 


visable to more 


viding the vertical slide has been set par 
allel with the cross-rail 
This 


over all, which was long enough for the 


holder was made only 18 inches 
holes, while the longer bushings 


the allow 


smallest 


were large enough in hole to 








the tool carrier itself to enter; thus the 
~< 
=< _ 
A 
5 > |] 
J Hino > 
am 
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B fy OF OD 
T Cc 
FIG, 2 {meri 7 
A SIZING BORING TOOI 


hold was kept as short and stiff as possible 

and now smooth, straight holes all of the 

same size are quickly and easily bored 

Witrrip J. THOMPSON 
Handling Steady-Rest Work. 

Editor American Machinist: 
Having noticed, at 

Vol. 26, two articles concerning hold-back 


pages 1260 and 1608, 
clamps for use on lathe work held on the 
live center and in the steady rest, I wish to 
bring to notice still another form of clamp 
which is, I think, superior to any yet men 
tioned 
In the 
tioned, among other things, the use of a 


first article referred to is men 


belt lacing, or a-strap of some kind, with 


which the work with dog attached can be 


secured to the face-plate. Such no doubt 


would accomplish the purpose after a fash 


ion 1f no other means were at hand, but 


there would always be danger of the knot 
untying, or the leather stretching enough 
7 
| 


to allow the work to slip from the center, 














January 7, 1904 


of 
the size and 


such accidents 


it} 


ill 


and the possibility of 
course becomes greater w 
weight of the work handled 

Cy. Press, a 1698, offers a 
better device and one which probably gives 


satisfaction for lig] 


t page much 
it work, though it would 


} 
1ODSs. 


fail on heavy 


Clamp 





FIG, 
4 me 7 


HOLDING WORK IN THE STEADY REST 


For nearly a year I used the form of 


—— 


clamp shown in Fig. 1, on all kinds o 


work up to 16-inch armatures with shafts 


about 5 feet long 


ly 
indre | 


3% inches diameter by 


and weighing several ht pounds. 


The clamps were made in three sizes from 


mild steel of square section and shaped as 


per sketch. The smallest size took all 
work up to about 1 inches diameter, 
while the largest took about 4 inches 
\ number of each size were kept in the 


toolroom and given out on check. 


In use the clamp was slipped on the 
piece first, then the dog was put on and 
tightened and the work held against the 
center by two bolts passing through the 
ends of the clamps and through slots in 


the face plate; and if, before 


the bolts, the clamp was moved slightly 
me way or another to secure a bearing on 
the uneven face of the dog, and if the 


monkey-wrench safety-valve was only in 
approximately decent working order, there 
little or of the 


was the 


was no springing work 


as proved by using indicator 


This clamp, though in continued service 


and used on the work mentioned while 
running 140 turns per minute for filing and 
polishing, failed to cause the slightest 
trouble. 

In connection with this work and with 


Cy. Press’ mention of wood jaws for the 
steady-rest, I to 
Take three pieces of belt leather 


would recommend him 


try this: 


as wide as the jaws are thick and % inch 
longer than the bearing surface at the 
ends of the jaws. On one side of each 


piece of leather cut a notch and then place 
jaws and work as 
This will the 
time required in frequently changing from 
wood to metal jaws, and will give perfect 
satisfaction, the first 


the three between the 


indicated in Fig. 2 save 


as after job com 
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presses t 





used continuously for 
little or no wear and without marri 
finest st 


irface (y 


Jig for Drilling a Bronze Bracket. 


\merican Machinist 


At page 1398, Vol. 26, Mr. H. A. Hough 
ton illustrates and describes a jig for drilling 
1 bronze bracket, and makes a special point 
of the accuracy required on the finished 


piece of work. As I have been for some 


years directly connected with the design 
of small tools and fixtures for the manu 
facture of interchangeable work, descrip 


tions of methods for dealing with such 


work are always of considerable interest, 


Mr. H 


much overestimated the degree of accur 


but in my opinion oughton has very 


acy of the work which could be produced 
by the methods which he describes 

\fter describing the method of holding 
the bronze bracket in the jig, Mr. Hough 
ton says: “Some toolmakers may suggest 
that a spring might be placed on bar 4 


and made to force the piece in place, there 


th 


1em that 


by doing away w the swing screw, but 


I will remind tl one ten-thousandth 


9 e 


of an inch has been fixed as a limit for 
inaccuracies of the finished work, and we 
want to be absolutely certain that the bat 
carrying the bushing is in its proper place 
and not sprung.” 

By referring to Fig. 1 it will be noticed 
that the particular hole drilled by the bus! 
in bar A, well as some of the other 
holes, is afterwards tapped, and it would 
be interesting to know how this was ac 
complished, so as to insure the thread be 


concentric with the hole previously 


ing 


drilled within a limit of one ten-thousandth 


of an inch, as there seems to have been ni 
provision made for performing this opera 
tion in the jig 

Another very noticeable feature in con 
nection with the jig described is that the 
bushings are all firmly fixed in the jig, 
and only one bush seems to be used f 
each hole, which would suggest that the 
holes were all simply drilled, no provision 
having been made for finish boring or 


It 


to have a clearance of at 


reaming to obtain accuracy would be 


necessary least 
one ten-thousandth of an inch between the 
diameter of the drill and the hole the 


bushing, otherwise the slightest heat in the 


in 


drill would cause it to seize in the bush 
Mr. Houghton admits that with all the 
precautions taken to insure the jigs being 


made absolutely was found that 


accurate, 


there was an error in the templet of over 
one ten-thousandth of an inch, and “that 
it was considered impossible ‘to do any 
better.” 

If it was impossible to make a templet 
which was within the limit of accuracy 
after spending “days and even weeks,” 


would it be unreasonable to suppose that 
the jigs which were made from this tem 
plet varied slightly from the templet, and, 
jig would 
the 


as there were five jigs, each 


probably vary slightly from others, 


and, furthe ew \N\ 1 Was pI! ( 
from est gs W ct I 
more acct € 1€ yin w Wie 
Irilled 
lL we sugge 
such fine limits re nece \ 
lopt an ¢ { i i 
] tf | \\ ry ¢ 
nd g I ‘ 
rhis 
for at 
Mr. H 
us g \ ( ‘ ver I 
eplace i \ t ther va 
very ( ( I we 
bushings \ eq \ 
one ( I 
thin \ l i \ 
amount mig é \ , 
would p r a 
whi \ four ew 
produced 
Somet g g g fe 
vernier ( elf p 
a VsewWeé 1g ie 
than < l f 1 
I will t re ry 
go int mi 
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Fixture for Opening Spring Chucks When 
Hardening 
Edit \! n M 
Spring « ent ha 
ways bee ! by 
Lee - 
\ 
rs 
\ 
\ 
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| | 
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Amere v ‘ 
FIXTURE FO! G SPRING CHUCK 
putting a tape I \ ind to the 
red-hot chuck, which we then dipped 
the water tar lr) resulted often 
bad work, one of the three jaws bending 
too much, or the opening being too large 
Since using the fixture shown it 
the accompanying sketch we have had n 
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further difficulty. The evenly heated chuck 
is put on center a, and the pointed arbor b 
pushed into the end, the previously ad- 
justed stop-ring ¢c preventing the jaws be- 
The 


handled with common tongs when put in 


ing spread too far apart. chuck 1s 
the apparatus and when dipped into water. 
use molten lead. 

Orro ECKELT 


For heating we 


Berlin, Germany. 





Close Work Without Minutencss 
Editor American Machinist: 

It devolves upon me to play Santa Claus 
na mild and gentle way to a ten-year-old 
lady, and when the recent gift-giving sea- 
son approached she indicated to me that 
needs was a ter 


among her most urgent 


restrial globe. It struck me that the sug 
gestion was a sensible one, for financial 
f accordingly 


Earth 


if for no other reasons, and 


t littke working model of our old 
was bought and conveyed to her in the 
The globe was only a 


the 


accustomed 
small one, 8 
controlling consideration which led to the 


way 
inches in diameter, and 
selection of that size was that it would be 
scale of one 
This 


1 
only to 


practically on the convenient 
inch to a 
vould of course apply 


scale 


the 


thousand miles 
not 
neasurement of distances and areas upon 
the surface of the earth, but also to radial 
and ¢ f 
is that of 


ind diametral dimensions, course 


about the first thing thought of 
relative hights at the surface 

When you get to playing with a globe 
vith the it im your 


mind it gives you lots of ground to think 


idea of the scale of 


over. On this 8-inch globe a mile in hight 


is a thousandth of an inch. The highest 


mountains are, say, 5 miles high, or .005 


inch on our globe; about the thickness of 
a single leaf of an ordinary book, and this 
hight is attained by a more or less gradual 
slope up from the coast and not in one 
perpendicular, so that it is really impos- 
sible to represent our mountains, our high 
table lands or even the land at all upon 
any globe that we can make except, as we 
do, by lines and colors. The great major 
tv of the people on the earth live less than 
i mile above the level of the sea, so that 
the 


oOo! 


if the should rise or land be 


depressed on our globe only 


oceans 
inch it 
would represent the drowning of the bulk 
The 
am in the habit of looking upon it, rises 
falls in the 


of the human family sea, where I 


and the tides about 5 feet at 


utmost, or, say, one-thousandth of a mile, 
this movement being represented upon our 
millionth of an 000001 
That must strike one as being rather 
the 
unceasingly 


globe by a inch, 
inch 
fine work, especially as movement is 


kept practically and within 
this limit year after year through the cen 
had a fall of 


6 inches in depth; this would be 


turies. The other day we 
SHOW 
oooooo! inch on our globe; it is impossible 


for us to imagine any paper as thin as 


that. When we consider how compara 
tively minute are the elevations and de- 
pressions on the surfaces of either land 
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or sea, the latter when roughed by storms, 
the effect of terrestrial surface upon the 
eye which could look upon it as we look 
at the 8-inch globe must be that of a high- 
The 
face of our 8-inch globe cannot be com- 
parable with the apparently exquisite pol- 
ish of the surface of the earth when viewed 


ly polished surface. varnished sur- 


on the same scale. 


Regarding everything now from the 


standpoint of the critical workman, those 
of us who have peeped into the microscope 
have some idea of the fineness and accura- 
the there revealed, 


cy of workmanship 


whether animal or vegetable or mineral 


objects are studied. As someone has said 
in other words, the most penetrating mi- 
croscope can never show to us things so 
minute as to reveal or suggest the slightest 
slighting of the work, or the least lack of 
skill the The 


limit of the field of our knowledge of the 


and precision in worker. 


immense tells the same story. We must 
equally admire and wonder at the little 
and the big. 


It's just the same actually in the shop, 
although too many of us are apt to forget 
it. Every kind of work that man can d 
is capable of taxing his powers to the ut 
most, and in every direction skill and pre 
cision reach their limit. The micrometer 
and its users have been putting on airs 
late, but the and the 


micrometer micro 


tests of fink 


The lates! 


scope are not the ultimate 
work as done by human hands. 
bridge crossing the East River necessitated 
the doing of things as exacting of human 
skill 


achiev ement as close 


the 


pushed the limits of possible human 
as was ever done in 
most and 


the laboratory of patient 


Inquisitive of ‘scientific’? investigators. 
The latest steamship is surely, not only as 
a whole but in many of its details, a great- 
er thing to note in the records of work 
successfully done than is any lady’s watch 
or any instrument of “precision.” 

The micrometer as a test of work and a 
measurer of its perfectness is really applic- 
able to so small a portion of the work that 
mechanical lines that it 


is done even in 


leads naturally, as it has led—or misled, in 


fact—to the assumption that there is really 
little good work done, and to the farther 
error that there are few departments of 


industry in which what we may call first- 
class work can be done. By this microm 
eter idea I was enslaved for years, as have 

that | 
blacksmiths or 


machinists, so could 
full 
I hope I have to some extent 
that 


trades 


been many 


never do justice to 
molders 
know 


both 


become emancipated. — | now 


there are done daily in the 
things the’ doing of which gives evidence 
of the most perfectly developed skill and 
the matured judgment 

No fellow in the shop who is doing hon 
est work need let any other fellow crow 
over him when it comes to the measuring 
of the care and the skill that can be put 
as compared with 


line of work 


into his 
that of the other fellow 
of this lately when listening to a man who 


I was thinking 
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was telling in minute detail about the mak- 
ing of dies for a bolt heading machine— 
a bulldozer. He was one of those who go 
into their work whole-heartedly, and while 
at it think of nothing else. No one except 
the doer of it would think of the heading 
of bolts as very fine work, yet this man 
could tell of so many fine points to look 
after in doing it as it best can be done that 
I had to acknowledge not only that he 
knew his business but that his business re- 
quired all his knowledge to get all the pos 
sibilities out of it. 

There is one instrument which is vastly 
the micrometer as a test of 
work, and that is clock. The 
which stands that test is the best work of 


better than 


the worl 
the twentieth century, and it is a test al 
most universal in its application. 
TECUMSEH SwIFT. 





Shop Systems. 

Editor American Machinist: 
A number of articles on shop systems 
have appeared in these Perhaps 
the effects of 


the person most affected by them, viz., the 


pages 
some of these systems on 
workman, and some of his views on the 
subject may be of interest. 

In my capacity of machinist and tool 
maker in various Eastern shops, covering 
a period of some fifteen years, I have had 
more or less 


the 


the opportunity to become 


familiar with and to see practical 


effects of various kinds of management, 


and mismanagement 

All systems in the machine shop are de- 
vised, I take it, for the special object of 
effecting a saving in the operation of the 
waste, saving time, 


shop by preventing 


etc., all of which is very business-like and 


as it should be The trouble is that a 
great many of the systems of to-day are 
so cumbersome and unwieldy that, like 


some of the trusts, they use up more than 
the saving effected in the cost of keeping 
them the i 
faction caused to the men and the conse 


golig, not to mention dissatis 
quent loss of effectiveness 

Take, for instance, the toolroom system 
described by P. E. |. at page 1449, Vol. 26 
There are in my opinion some good points 
in this system, such as the card-index rec 
ord of blueprints and tools; also the check 


ing of gages, templets, etc. However, 
there is nothing new in this, and the bal 
ance of the system is to my mind distinctly 
bad. 

Take, for instance, his example of grind 
ing flat chisels—and I know a shop wher« 
this is made compulsory by the removal 


That 


paper, 


of all emery wheels to the toolroom 
and 
attendant 


looks very nice reasonable on 


the toolroom keeping chisels, 
ete., ground ready to hand out to save the 
man spending ten minutes going to the 
emery wheel to grind it himself. In prac 
tice it works out something like this: In 
this 


everything, even bolts, clamps, etc., 


shop where, according to P. E. I.. 
is kept 
in the toolroom and must be checked or 


an elaborate form made out (see page 
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1450, No. 3) and bolts are charged against shop, let me mention the case of an East ly, I do not believe it. I grant that it may 
the man taking them out at 10 cents each. ern shop, employing about 3,500 hands on be an apparent success from an office point 
The man will waste three times the time day and night shift. The man employed of view, but the office cannot, and does 
it would take to grind the chisel in await by this firm receives a key on going t not, see all that goc n in the shop, 


ing his turn at the window, and my ex- work on the first day, that corresponds t does even the foreman in charge, as he 


1 perience of toolroom boys is that hurry his number on the time clock. For this a pretty busy man in a plant of any 
is a word unknown to them he is charged 50 cents. The first week 50 By this | mean that t of discontented 
If there were only one man in the shop, cents is taken from his pay for the death men can, and w lodge a good deal ot 
this system would be a dandy, but as every benefit, as there are a good many fatal effort that undet ferent conditions they 
F man has to go up and get everything that accidents in this shop, and for every one would be perfectly willing to make \ 
he works with down to the very wrenches each man is docked 50 cents for the dead can, of course, « f men to t 
ind change gears that belong to the ma man’s benefit. Further, the man is docked work 1 st f guard é 
chines, and even files are checked, th ; cents every week for the accident fund. them as in a penitentiary shop, and mak 
crowd around that toolroom window must All this is compulsory The first week's them work to the limit of their endurance: 
certainly be both interesting and instruct pay 1s $1.05 short \ laboring man hired >I thie tsid p p lt 
ive, as there would be ample time to swap. to this firm for $6 per week; he had four be run on a system of tl kind, doe 
yarns and have a comfortable chin, while days in at the first pay day and received not follow that a body of men who | 
the suffering toolroom attendant was doing $2.95 for four days’ work. It reminds me their employer in the light 
1 rapid writing stunt with one hand on the of something if the Bible to the effect that reasonable man, wl e management of 
tool list (page 1450, No. 3) while sorting he that has litth ven that little shall be shop show vider raw 
out the required articles to correspond taken away his part over tl velfare of 
with the othe P.-E. I. says he finds it \ lathe hand in this shop has 1K will be heart nd cheertul in their w 
pays to pay the toolroom attendant liberal very heavy work to do—t-inch deep cut and are to bring 
wages, and I can believe it without much with '%-inch feed, and all that rt f the be Hold 
, eftort thing All worl piece wor! \ mat e 7 \ 
\ aa) 1o-cent ¢ irae o S i bo broke thi ¢ ith Succession try b 
ind ot! ‘les used on the company’s ing to get a g o. a tinne its are 1 xp ( 
work, \ t] nan spend more tim cut very St t] ( ‘ | hn 
, tha ] Ss Ww tl kee] ng his eve For breakage I ls | ) \ t 
t ur gC ack in ( ) om and is Vards 1s im Tore ise tl N nnd : : 


rect ' ] 1] ' } ' 
rust S employ Ss \ evel small an cause < read Y ( 
rticle s tha not going have any 1 forging . ( I ed 











pl ce d you cat vy odds tha s done in \ b g t I 
\s n, when the tool returned, it must Mushet ste I ‘ eacl . ) 
ve pertectly clean, or it will not b ccep piece ot ( é Cl ut « ‘ \ 
ed \ good mechanic takes some pride in and 1s charged tot f broker he pr 
his work, tools, ete., and will not turn in are kept in a box in the toolroom, and tl 
i dirty ily to nd, even if he did, a box is shoved t 1 | 
toolre it $4 a week is more suited ron Son 1 \ et 
t the w t cleaning in a man three px \ 
at Sr8 ng they w aad d . 
Worst I l the effect ta »| vitl Id ( r pat it ‘ | 
tol This may ind does, hap piv state wl Ppa | () nigl I 
he anc st skilled workman hoss of the » and wolro 
throug] cident. It has happened went aroun ke the lo 
at nes whe i] tak neg the bes rf ( ‘ tere 1 ( Cl! I he , ' ! t 
Who has not had the rush job—wagon- Every 1 ng i : 
vaiting-at-the-door sort Phe man takes Mush ‘ 11 : 
hances in his hurry to g the worl 1 was fined 5 } 1 ] Nu ( re 
d something gets broken Con mn that! I g mac t 
ense tells us to let the foreman in charge When \ \ ext t capab r will 
f tl work use his judgment in fixing day, h eve tice ] d keepet ng f e firm . 
th mie wv. But no! According to to that effect If preve t 4 { c 
yr. 3 I document (see No. 2, page caus r neglecting to do this. | s fined lose inter t| vhol neer 
1450) must be made out, addressed to the $1; if out more than one day, $2 he re good drop 
anager, signed by the man d ung the sult is that only the lowest clas oft met \ ti ] n hat " 1 t 
damage, then by the foreman in charge of will work there, and thieving is the rule nsidet prid nd pleasure 
| the shop, also by the toolroom attendant If a man leaves scale or caliper on h vor] He wants tl rest apphanc 
must he busy boy gl who notes nachine, 1 n t gon N h I I ~ i 
the time report is received The tool ng able to obtain good n t practice n unmixed blessing 
! superintendent not extent of s t yore t them » OI y to é 
damage d sends the ) to the m eration and » them there wing fil nd auic 
ger, W fxes the at " t the fine, 1f them to 1 SIS \ number £ ra mat 
in | Igment they need the money It fine ! ( irently a ( t yout ) id 
ll is the tools ust a ymmpanv tl complished hat 50. b e p t1 I g ! 
re nort, ¢ the man cannot get his he call shut ft est ible ec] +] t i 1 p 
Should it happen to be the 60-inch bor inity And w For wha I ge 1 hi nd tl fit 
n I pose they employ derrick. Fo P, ] I. ft ‘ t ] tel c d , 7 
a syste vouldn’t that treeze you? vh eC! t hep "4 { ) uM t ‘ na » 
\\ nite mn the subrect of fines 1 the ment ind o ri / / rt | nh G ne ] t | 








discernment or experience in handling men 
to see that he has intelligence enough to 
use these articles in the proper way with- 
carelessness 


out waste Or 


further, an elaborate 
originated by the 
pet 
worked in _ the 


Going 


system 1s 
new superintendent, or 


maybe the draftsman, who perhaps 
never 
and | 


come under this head, 


shop proper at all, 
superintendents that 


too 


have known 


Requisitions are found to be necessary 
for everything, and long waits or a jour- 
foreman 
(who when found is perhaps busy trying 


ney around the shop to find the 


to worry out some practical way to do an 
intricate job in a hurry) and get him to 


sign a requisition for a couple of bolts 
I once spent nearly half an hour in just 
such a case trying to get a sheet of emery 
cloth 
loss of that much work on the job. 


The 


consequently money, all over the shop in 


my time, ™% hour, 16 cents, besides 


men see much time wasted, and 
this way; and time is money to them, as 
they know; in fact it is driven into them 
pretty thoroughly, for if a man is late five 
minutes he gets docked fifteen or perhaps 
thirty minutes, or in some cases he is 
forced to lose half a day, which maybe he 
can ill-afford in these times of high-priced 
and adulterated necessities of life. Do you 
wonder that it knocks the ambition out of 
him to do anything out of the usual, devise 
anew method of doing his work quicker or 
easier, or to hand out to the foreman the 
that 


to save a 


struck him of a tool or fixture 
lot of Then 


he may sidestep with himself and think 


idea 
time on some job? 
how nice it would be if the firm would get 
the sand out of its eyes and cut out the 
deadheads and some of the non producers 
and the waste of time, money and ma- 
terial in the shop, office and stockrooms 
and divide only one-fourth among the em- 
that 


3ut paradise will be 


ployees. How nice would be for a 


Christmas present! 
nice, too, no doubt! 
1455 of 


Read Osborne’s article at page 


the same issue and take a good look at 
Mr. Minturn. There is a system that 
seems QO. K. and with a practical man at 


the business end of it. Some men do not 
use the brains given them to good advan- 
tage. Witness Mr. James, who runs his 
head off, and also his business. 
turn is not one of that kind; he at once 
proceeds to convey to his employees the 
fact that 
well as held responsible for his work and 
This at gave 
grip, started them thinking and planning 


each man is to be credited as 


co-operation once them a 
for themselves, and as soon as a man im 
proved and became worth more money he 
got his raise without asking for it 

There is nothing that keeps men going 
better, to my mind, than this little fact. In 
a shop where the management makes a 
practice of giving advances to the men 
unsolicited, when the man unexpectedly 
finds a dollar or so extra in his envelope 


on pay day it signifies to him that the firm 
can see merit and has recognized that he 


Mr. Min- 
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Of course he knows he is 
get the ad 
At the same time it gives him a 
jolt, and in nine cases out of ten he will 


is doing well. 


earning it, or he would not 


vance, 


make a resolve to do better yet and get the 
little 


the effect in a shop is 


next raise as soon as possible. A 


thing in itself, but 


to immediately put a spur to the men, and 
the force is in a short time brought to the 
highest efficiency. The amazing part of it 
is the meager number of shops that think 
of doing it 

Another point that system wiseacres do 
A system like P. E. I 
| tend to keep good men 


not seem to know: 
tells us about wil 


out of a shop employing it. Most me 
chanics try to find out something about a 
shop before asking for a job. It was 
something like this: Charlie meets Bill 


Charlie is out of a job. Greets Bill. 
“Hello, Bill! Where are you working 
now: 
“Oh, out at 
“Any chance of getting in out there?” 
b, all right; they 
But 


’ 


Blank’s.”’ 


“Oh, you can get a j¢ 


are always changing out there. you 
wouldn’t stand it; you are tagged from the 
time you start; got to get a requisition to 


blow your nose, etc., etc of a place! 
Going to jack up myself Saturday.” 

The 
man—doesn’t apply. 

One of Mr 
it differently; he 
name, and they add a first-class man t 


consequence is, Charlie—a good 
Minturn’s men goes about 
gives the shop a good 


the torce 


as of people travel far and wide 


Reputations of shops as wel 


A petty little thing that some manufac 
turers affect is the painted windows. There 
is a new shop recently put up in my town, 


that has frosted glass in both sashes, top 


and bottom, all over the building, with 
nice, 10-foot plate-glass windows for the 
office, which is on the second floor, and 


where light is certainly no more needed 
than where a man has to make close meas 
urcments in the shop. One may conclude 
then that the superintendent and manager 
like to see what they are doing. I have 
worked in a shop of this kind, where the 
painted windows were thought necessary, 
and I never noticed that the men worked 
any harder or steadier because they were 
denied a glance at the sunshine that God 


gave man to enjoy and grow strong in. 


Neither have I noticed any decrease in the 
output of this same shop in the summer 
time, when the same windows were open 
and one could see the forbidden outside 
world again. 

Petty is a good word used for the policy 
a thirty- 


I refer to 


in vogue in many shops where 
minute dinner time is allowed 
the the men 
during the dinner half hour and lose half 
of it 
I worked in a shop at one time 


practice of making line up 


or more 


getting their pay and signing 
receipts | 
that disbursed $50,000 every week to their 
employees. A man came around and sim 
ply handed your envelope to you—didn't 
take two minutes; yet a shop employing 


fifty hands or so uses the aforesaid sys- 
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tem. I have often wondered how the 


superintendent would like to work 10% 
hours and have his lunch cut to ten min 
ever went through 
Another 


sighted policy in shop practice is very fre 


utes, and whether he 


the process mentioned. short 


quently found in shops where piece-worl 


is the rule. I mean the practice of cutting 
rates as soon as a man begins to hustle up 
and make more than $3 a day or so. The 
result is that the man nurses his job, turn 
ing out a given quantity and no more. S 


costing the firn 


here we have the work 


more than necessary and the man is pre 


vented from making more than a fixed 


sum; also the first-class men have to re 


strict their output to the level of the second 


raters to hold the price 
Let the price be fixed at a fair standard 


by actual time of an average man, an 


make it positively undeistood that it is 


fixed and will not be changed as long 
as the method and tools remain the 
same. Then the men will work willingly 


knowing that they can go ahead and earn 
Che 


by the increased production and 


as much as they can. firm will make 
a larger 
The best 


more 


business, so reducing the cost 


ill forge ahead, turn out and 
the 
and things in general run 


his cap 


men Ww 


earn more than less expert or less 


muscular ones, 


As a man’s trade is all 
1] 


smoothly 
ital, I say let him get all the dividends he 


can out of it. 


Now I have set down some of the things 
that I have seen and felt during working 
hours. Perhaps the literary style is not of 
the best, but that is not my trade. I an 


1 machinist and may be better with a file 


than a pen. However, I believe many of 


] some of 


our machinist readers will detect 


their own experiences in common witl 


mine in shop life, and will think with me 
points in 


the manage 
ment of the average shop that could, by 


that there are many 


the exercise of a little common sense and 
betterment 
Let us 


tagged and numbered 


judgment be improved to the 
of both employer and employee 
the 
Give us the credit for the pos 


do away with 
mechanic 
session of some brains at least, and in the 


average man the change will be at one: 
noticed. 

In the shop where all the thinking is 
supposed to be done by the force in charge 


a man soon quits bothering his head about 


things and simply does as he is told. Mar 
agers, please do not acquire the Whit 
worth habit; believe me it is worse than 


the “library” habit, besides it is not Amer 
ican. Solomon is long dead, and no man 
little use 


in fooling himself into thinking that he is 


is omnipotent, and there is but 


Even Dowie has failed 
[f our superintendent chance to read this 


we ask him to step to the door of the shop 


and look down the lines of the finest me 


chanics in the world and think a bit Is 
our system calculated to bring out the best 
in these men? Are they contented? Do 
we have the whistling mechanic or the 


sullen, dogged, I’ll-do-what-I-have-to kind ? 
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How would [ act under the present con- saw is clamped between two bars and 


ditions were [ employed here as a machin be set any distance bel the bat \ 


; ~~ ene - = * 4 or At 
ist? Would I be satisfied? Would I be’ saw cut was made diagonally from corn con 
encouraged to use my best efforts? or, in to corner until the bars on the saw ce ; , , 
short, would the conditions under the tacted as shown, which gave the prope a ie —_ 
present system warrant me as a first-class depth. The small pieces of hacksaw blad dard 
mechanic in staying here, or would it b were then dropped in this saw « d 
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5 nized and rewarded? As time goes on and ing out and of course saving that time = 
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to your rivals will be better recognized \fter all saw cuts were made the angl ” » 
“A MACHINIST.” piece for the chisel was used, the | EDM NTOSH 
ae -_ saw stops being sed in the saw s ft LO p 1) t 
Cutting a Checkered Plate Pattern. properly position the strip to leave a slig wit ' lt n drawing ink and 
Editor American Machinist: flat on top. By using a very sharp, wide — , adi erin enol 
I enclose a sketch showing a method chisel ground to a long bevel and holding F 
used in cutting a checkered floor plate it against the guide 1 sot r will earl, ” 
a 1 | ( however! t ¢ 
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England to do away with the “stone” (14 
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Arbitration vs. Agreements Between Reason- 
able Men. 

Though it is claimed that compulsory 
arbitration has worked well im the only 
country in which it has been tried, it does 
not seem to meet with favor here, and it 
is extremely doubtful if the sentiment in 
favor of it can make headway. There is 
of course no thought of arbitration be- 
tween persons who merely propose to enter 
into business relations. When a man pro- 
poses to hire another and they cannot 
agree as to terms, they never think of sub 
mitting their differences to arbitration; 
they simply ‘agree to disagree,” and that 
is all there is of it. Arbitration comes in 
only when disagreements arise after men 
have been hired and seems to imply that 
workmen have some sort of claim upon 
their jobs and that employers have some 
sort of claim upon the continuous services 
of their employees. There are plenty on 
both sides who deny the existence of any 
such claims, but if such claims do exist 
they are certainly reciprocal, and the man 
is inconsistent who maintains that workmen 
have a right to their jobs but that employ- 
ers have no right to uninterrupted service 
or vice versa. 

In cases where the public interest is 
involved, as it is in street-car strikes or 
coal miners’ strikes or railroad tie-ups, 
some form of compulsory artitration would 
seem to be needed, but when established 
it should be called by its right name, 1. e., 
a special court to try and to decide labor 
disputes. 

Arbitration as a general remedy for la- 
bor disputes is not looked upon with the 
confidence that it inspired a few years ago. 
There are cases in which one side or the 
other is clearly and entirely wrong, and the 
decision should be in accordance with the 
fact. But arbitrators have, we_ believe, 
never been known to so decide; they al- 
ways “‘split the difference” and thereby 
often do injustice to one side or the other 
or to both. It is, we think, coming to be 
generally recognized that the people who 
are interested in the decision must decide; 
that they must while guarding their own 
interests be fair minded enough to per- 
ceive that the other man has a right to 
guard his interests and that only those 


" settlements that are based upon some such 


substantial agreement between interested 
parties can be long satisfactory. 

A view of these matters which seems to 
us to be charged with common ‘sense and 
at the same time an encouraging view was 
taken by H. T. Newcomb, of Washington, 
a prominent member of the American As- 
sociation for the Advancement of Science 
at its recent St. Louis meeting. Mr. New- 
comb, discussing these points, said: 

“Obviously the demand 1s for a tem- 
porary remedy for a difficulty which ought 
ultimately to disappear. With this fact 
kept carefully in view, it is safe to consider 
the remedy of arbitration. This has actu- 
ally but one form. To be arbitration at 
all it must be wholly voluntary. The term 
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compulsory arbitration is self-contradict- 
ory, and however it may be disguised, it 
really means the creation of a new type of 
court endowed with authority to make con- 
tracts relating to labor services. 

‘“‘Arbitration—voluntary arbitration—is a 
term grateful to the ear to which it comes 
as a substitute for the clash of bitter in- 
dustrial struggles that it seems ungracious 
not to commend it without qualification. If 
men cannot agree, what can be better than 
to submit their differences to the settle- 
ment of a disinterested and impartial third 
party? If men cannot agree—this qualifica- 
tion begs the entire question. Reasonable 
men can agree and unreasonable men must 
become reasonable or be replaced, in indus- 
trial affairs, by those who are. One way in 
which unreasonable men arrange for their 
own replacement is by getting themselves 
into situations out of which they cannot be 
extricated except through the assistance of 
others. 

“The adjustments of industry are too del- 
icate to endure, without injury to all con- 
cerned, the frequent interference of the 
disinterested. A strong personal interest 
is the element which is most effective in 
preventing irreparable mistakes. Arbitra- 
tion may be the smaller of two evils, but no 
one should fail to recognize it as-an evil. 
Aside from the fact that it leaves the de- 
termination of matters of primary indus- 
trial importance to persons who will 
neither gain nor lose by the success or 
failure of the industry, it is evil in its 
consequences, because, when there is rea- 
son to rely upon its being arranged for, 
that fact constitutes an incentive to mak- 
ing, and insisting upon, unreasonable de- 
mands. 

“The easy-going policy which consents 
to the submission of questions vitally con- 
cerning the welfare of an enterprise to 
persons who have no stake in its success 
naturally leads to the easy-going method 
on the part of arbitrators which is ex- 
pressed by ‘splitting the difference’ be- 
tween the conflicting demands of both of 
the contending parties. This is the almost 
uniform result of arbitration 

“But if voluntary arbitration is no more 
than a temporary and rather dangerous 
makeshift, and compulsory arbitration is 
utterly to be condemned, what can be 
done? The answer has been given—men 
must learn to bargain together reasonably. 
The remedy ought to appeal to us more 
because it is a process and not a panacea 
for all the ills of industrial conflict. That 
men can learn to settle their disputes over 
wages without outside aid, and that unions 
can make and keep collective bargains, has 
been abundantly proven during the recent 
industrial experience of the United States. 
All that is required is that there shall be 
more of this reasonableness and much less 
of its opposite. That this will come with 
the growth and spread of intelligence there 
need be no doubt.” 
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Shop Systems. 

We publish elsewhere in this issue a let 
ter on “Shop Systems,” to which letter it 
may be worth while to call attention 
While we do not agree in all points with 
“A Machinist,” his letter is nevertheless 
interesting as showing the view taken by 
an intelligent and evidently self-respecting 
and ambitious mechanic With all the 
improvements and changes that are con 
stantly going on, it still remains true that 
the building of machinery is, after all, a 
mechanical business, and that mechanics 
of one kind or another must have more o1 
less to do with it. 

With shop managers as well as with 
legislators, the tendency is, we think, to 
make too many laws. Your average man 
who sees people doing things they ought 
not to do, or which he thinks they ought 
not to do, immediately bethinks him of a 
law to stop them, and gets the law enacted 
if he can. The result is a lot of laws that 
unnecessarily and unjustly restrict per 
sonal freedom and clog human progress. 

In a machine shop perhaps a certain 
thing that is deplorable or wrong occurs. 
It may never occur again, or if it does the 
number of such occurrences may be so 
small as to be utterly negligible and not 
worth bothering about; yet too often the 
tendency is to make a new rule to fit this 
case, and thereby bother, hamper, and per 
haps offend a thousand men in the effort 
to correct the fault of one. All shop rules 
against swearing, talking except about the 
work, etc., are worse than useless, and 
some of the best shops get along without 
them. If a certain man is offensive with 
his swearing, or if he seems to think he is 
employed for his conversational talents, 
he can be “called down” or dismissed, and 
that will do a lot more good than a string 
of rules issued on the shot-gun principle, 
and which few, if any, employees pay the 
least attention to, except perhaps to exer 
cise their ingenuity in breaking 

System and order are of course neces 
sary, and as necessary and important in a 
small shop as in a big one; but it is pos 
sible to carry them too far, and while, as 
we have said, we do not agree with “A 
Machinist” in all points, we think there 
is some truth and some sound philosophy 
in what he says—some things that it would 
be well for at least a few machine shop 


proprietors to ponder over a little 





The Indispensable Man. 

Every now and again we read of this, 
that or the other man who is “indispens- 
able”’ to the success of some great enter 
prise, and certain men, inflated by a meas 
ure of temporary accomplishment, come to 
regard themselves as not only the king 
bolts, but the whole running gear of the 
machine of which they are a part. Hack 
writers who make it their business to ladle 
out platitudes to young men urge their 
readers to “make themselves indispens- 
able” to their employers, and many an 
otherwise clever youth has had his use- 
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Some New Things 
28-INCH CRANK SHAPER WITH MOTOR DRIVE 
The motor for this tool is carried by an 
extension at the rear of the base and may 
be of any type, either constant or variable 
speed, single or multiple voltage Phe 
drive may be transmitted to the gear box 
by spur gearing, or by pitch chain, a 
the illustration. The speed variator taking 
the place of the cone pulley consists of six 
gears disposed on two shafts (one above 
the other) and giving four speed changes, 
the back gears of course doubling this 
number. Where a belt drive from a coun 
tershaft is required a plain driving pulley 
may be mounted on an extension of the 
upper shaft in the gear box. The shape 
is built by the American Tool Works Com 
pany, Cine:nnati, Ohi 
ELECTRIC TRAVELING JIB CRANI 

Phe engraving illustrates pretty clearly 
the utility of this crane. It operates under 
overhead belts and pulleys, and though 
traveling the full length of th hop if 
required, occupies but | 
it moves upon a single rail and is but 


about 18 inches in widt 
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28 INCH CRANK SHAPER WITH MOTOR DRIVE 








gives a hoisting movement of 15 feet 
full load. 


noved on the jib by means of the hand 


pel 
minute under The trolley is 
side, but this seldom requires 
perating, as the the 


the 


chain at the 
travel of crane ac 


Che jib 


wings through a complete circle, enabling 


complishes same purpose 


ie operator to serve machines at either 
de of the rail; as it is provided with ball 
nd roller bearings, the jib is readily 
wung by means of the hand-wheel and 


the rear \n automatic 


provided in the equipment, which 


orm gearing at 
1t-out 1 
akes it ImMpo sible to overtravel the hoist 
this device immediately resets 


a 
go block: 


itself the instant the controller is moved 


t» lowering position. This particular crane 
regularly built to handle a 2-ton load at 
20-foot radius, but if required may be 
made to other dimensions and for greater 
] 


or 1ess ¢ 


The Case Manufacturing 
Ohio, are the build 


apacity 


Company, Columbus, 


ELECTRICALLY DRIVEN TRAVERSE SHAPER. 
Che shaper represented in the half-tone 

is a 24-inch by 8-foot machine driven by a 

Wheeler 7 


speed motor which is operated on a 4-wire 


Crocket horse-power variable 


mounted on an extension at 


The motor and 


and 
the rear of the shaper bed. 


system 


the shaper driving shafts are connected 
in the manner illustrated in the rear view, 
the motor pinion engaging with a gear on 
shaft 


of different 


in intermediate which carries also 


two loose gears diameters 

meshing with the two gears keyed on the 
shaper shaft. By means of a clutch placed 
between the two loose gears and operated 


by a lever at 


the front of the machine, 


either of these gears may be secured to its 
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PORTABLE BORING BAR. 


illustration shows 


the 


The 


the most 


accompanying 


recent addition to 


growing 
mnection 


Mr 


superintendent 


line of portable tools for use in ¢ 
with floor plates. It is the design of 
John Riddell, 


General 


mechanical 


of the Electric Company, is the 
of an application for a patent, and 
made by the Newton Machine Tool 
Philadelphia. The leading pe 


culiarity of the design is the form of the 


subj ct 
Was 


Wi rk 5, 


which has three slide faces for 


boring bar, 


as many t heads and is, roughly speak 
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The 
driving is from a motor on the rear side 


radial levers at the headstock end. 


machine and out of sight. 


of the 





Technical Publications. 


“Practical Lessons in Electricity By L 
K. Sager, H. C. Cushing and F. B 
Crocker. 226 6!4x9'%-inch pages with 
numerous illustrations. The American 


School of Correspondence, Chicago. 
Price 70 cents 
This 


from the 


volume is made up of. selections 


text book of the American 

















PORTABLE 


ing, of triangular section, each side of the 
Of 


for fac 


triangle being fitted with a tool head 
these heads the two end ones are 
ing, while the middle one is for boring. 
The form of the bar permits the boring 
head to the the 
three may thus be in simultaneous opera 


pass facing heads, and 


BORING 


BAR. 


School of Correspondence. The subjects 
The 
The Electric Current, Electric Wiring and 
the 
the 


covered are Elements of Electricity, 


Storage Batteries. The names of 


authors are a sufficient guarantee of 


quality of the work, while the price is re- 


markably low. 

















shaft and made to act as a driver; thus 
for each speed change derived from the 
motor two rates of speed may be obtained 
he controller is very con 


attached, as 


mechanically. 
located, it 
in the front 


1 


veniently being 


shown view, to a bracket at 


ie side of the saddle where it may be 
easily reached at all times by the operator. 
This the 


Shaper Company, Cincinnati, Ohio. 


machine is built by Cincinnati 


ELECTRICALLY DRIVEN TRAVERSE SHAPER 


tion as the fact that the boring head may 


pass the others permits it to both begin 


and finish its cut without interference 
from them. The feeds are automatic, a 
feed shaft extending through the main 
spindle and operating the splined rods 


which operate the tool heads. In the case 
of the facing heads, the feed is both along 
with 


the bar and perpendicular to it, and 


all heads the feed may be reversed by the 


of information on its 


“Threads and Thread Cutting.” 32 5%4x 
28 illustrations. The 


New York. 


8-inch pages with 
Derry-Collard 
Price 25 cents 


This pamphlet is No. 4 of 


Company, 


the Series of 


Practical Papers, of which the previous 


issues have been noticed in these columns. 
The present issue contains a large amount 


subject, including 


the making of chasers and their hobs. 

















4 January 





“A Calend: 


OMDI11¢ 


( 


page 
ny, Ne 
Chis is 
il 
: entors 
h ] 
giit-nand 
Ss ind 








il 


1904 


ot 


invent S 
wes r 
] ? 
tf ( 
I 
co ‘ 


7 
( d ré 
atiol 
sood t 
) ck ith 
chapter 
Can be | 
1 
( i empl 
per | 
iif-tone 
rere! 
( esu 
so given 
ses cl 
an be 
+7 , 
( 
T¢ 2 
I s 1 
de ( 
( non, i 
ect ric 
ents in 
11i¢ 


proncie \ 
h 
The « 
someone W 
) the g l 
good to 
WoT ne 
there c 


n ce 
Cou ( 
i ) 
ter ] 
ni 
( 
] 
a \\ 


By G 
R Di 
1 , 
di l Vi 
) $ > 4 
\ pat 
t 


n 
no 
S 1 
1 | 
na 
1 
} 1 
na 
1 
Oo 
W © 3 
T¢ 
nN ver 
\ 
\ 
()T 
\ ) 
fy 


Invent 


Very 
XO 4 
i Con 


AMERICAN 


ck & Walcox 


yn) “hild 


Dear 


MACHINIST 


Obituary 


I ne N \ I 
Hy 
ri l he ‘ \ ? \] 
Shields W 
‘ l i 
( np 
| xT 
& » & \ _ 


eens anes d 
8. \ 
Dur Beg 9 
he s« ‘ t 
1) 
‘ iy 
: f 
S | 
i . 
\] 
\Ilan S 


( 2) ( 
4 
| \ 
‘ o 
d \ TIaSo7 
Universit 
, , 
Ci I 
‘ | { 
I] 
Am S 
QR 
( \1 
() oO N ] ) 
1 
le r | 


N. J 
N ] 
| 
\\ u te 
P 
\\ 
cy ) \ 
| ) i) 
» \’ 


Ii 
| T 
( B \ 
] 
( 
\\ 
ae Q 
‘ \ 
wy 
. 
{ 
{ { 
{ 


Commercial 


| Rev 


] 


iew. 








1 contact 
9 1 Many op 
f likely to 
( wi el | i¢ 
f es¢ luring the 
ip hie } t sig heant ypin 
‘ ed t] e hesitancy to 
( f ery on a large 
f t know wha 
g ) id complete 
in I] d during the sum 
p t y were n thie 
ied aes. fy “ 
| id g e price question set 
d « | ooked smooth, the 
pl uld tell them that 
\ | i while longer before 
£ ler, a nobody knew what 
c happen.” Chis generally 
! en rtain adverse devel p 
f the vhich e set forth in 
T a 
\ fie ting tl nachtnery purchases 
‘ ng deferred because of anv 
cert in the general business out 
| nformants said that the bast 
em f the machinery situation at the 
( f 1] ld ve il were better than 
ey ha ( 1 month Chey said that 
nanul 1 nterpris« ling for the 
nstal 1 of machinery » far as being 
rushed t completion w concerned, 
ed {¢ than \ id in some 
17 
Macl men thought that the 
» th ustined optimisti 
1 1 he f them having rail 
oad ( ) ifter, believed that 
he new year will not have made much 
yrogre befor me exccllent orders will 
have been pl d Chey id that so far 
is th ¢ 1 1 machin M1siness out 
ook w neerned, the surprise would 
nost | ly come in the iny orders tha 
vould regularly co he market for 
I ! two t ] it a tim Chey said 
t the ou k for tl kind of trade 
‘ better than the opening of any new 
‘ generally offered 
\mong salesmen of power equipment 
| elects ] machinery. the greatest sat 


faction was expressed over the probable 

in the building industry, which is 

ected to ert itself early in the new 

t Phe men brought wood news from 

nuf rine inter vhich thev said 

re going ahead with plat which meant 

1 g 1 ordet 1 All of th 
lest We glad that 1903 wa 

! |! of them stated in sub 

tar 1 or f tl 1 specifically 

hat had mat l fea es to it 

] \ \ < 1 I eal 

eit tt | 

\ mt exp l has st been 

e Manila ( ruction Com 

pany \n 1 poration mnducecting 

) tv of Manila, P. I., for 

( Te) e¢ pimen Tor the ity 
( ‘ was secut 

hroug Westing] Church, Kerr & 
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Co., and comprises the following machin 
\ Phi 750-kilow Westinghouse 
turbo-generator units, two compound en 
g1 exciter units, one motor-driven ex 
r unit, three 500-kilowatt rotary con 
verters, one 300-kilowatt rotary converters 
four 250-kilowatt oil-insulated transform 
s mpiete switchboard iT serie 
woster (this booster nounted on the 
nded shaft of one of the ro con 
rters ) r equipments will com 
se ninety double No. 68 C outfits, and 
en double No. 56 tfi using standard 
Westinghouse co Het Che first turbo 
generato! will be delivered in abou 
nine months 
One of the most interesting develop- 
nents in the pig-iron situation in the clos 
ng week of the old year, was the an 
nouncement that two of the largest South 
rn furnace interests had raised the price 


f Southern No 


2 foundry from $9.50 to 


$10.00 at Birmingham, for delivery the first 
hee months of the present year. Beyond 
at time nothing approaching a uniform 
price schedule has been made, for the rea 
on that consumers are not willing to talk 
busine In t meantime the furnaces 
int to be in a position to meet those 
who migh vish contract fot supplic 
ind have adopted a tentative price list 
inging from $10.50 to $11.00 fo their 
n | tion 
rh far verhaps chiefly impor 
nt as indicating how Southern producers 
View ie ( 1 tl roi ind steel 
ndustry fot e present year, from thei 
indpoint \pparently they believe an 
mproveme! S going t take place, for the 
longer the period consumers wish to pro 


tl 


1 
i 


ide for requirements, the higher the price 
ie Southern furnaces demand. They base 
leir opinion largely on the recent course 
f the pig-iron market, claiming that ever 
nce the recession in values set in, the 
rice of Southern No. 2 foundry never 


‘nt lower than $9.00 Bi 


rmingham, so far 


wet 

as substantial sales were concerned, al 
though s not denied that there were 
ome small contracts closed at $8.75. They 
herefore argue that if during the worst 


pig-iron depression, prices 





should find no lower level than those quot 
ed, the improvement in trade which they 
believe is going to take place during tl 
xt twelve months, justifies them in tak 
ng ¢ icl n we have ilre dy not d 

Vhat consumers think of th cours 
nnot be stated now It is said that the 
furnaces which have raised thei rie 
S1O re Ve I] ld Pp h ( I 

t e first ¢ rtet | 1 n¢ 
bt express ) this, b f the 

t 1 I | ‘ hen } he 1D ducer 
cor ( nee re, fo e price 
thing it cannot | Ig sold 

rr y} ly But I | Ls 

me : é< rae belief ti 
S s of nion 111 to wl ex 

ter nn n s will now p ( ( for the 
firs " rem < ) ’ {; ISSIP 
Vv gong this direction ll to the 
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effect that they will conti their policy 
f buying only as their immediate’ wants 
demand, and take their chances. In other 
words, the opinion seems to be that prices 


a=) I 
likely to continue at their present level, 
change does 


Thos 


because they ex 


eve that if 


will be their 


me beli any 


ccur, it in favor 
who talk this way, do so 


pect that in the next few months Southern 
furnaces will not have everything thei: 
as they have had recently, and 


their 


own way, 


that the disparity in between 
and Northern 
gone as high as $2 per ton, will gradually 
Norther: 
in for a substan 

_— 


prices 


brands makes, which has 


grow less, since cost items of 


producers are said to be 


tial reduction, owing to wages having beet 
cut, and coke and freight rates being 
lowe! 

CHICAGO MACHINERY MARKET 


to 


other depart 


of boilers and 


It is 


greatel! 


truc engines 
than 


extent many 


ments of plant equipment and machinery 
that December is a peculiarly dull month 
Besides the incentive which inventory and 


the fiscal year showing exert to procras 
tinate contracts about that time there 1s 


the further fact that relatively little power 
immediate 


s required in December fot 
] Installations not al 


or e shipment 


arly 
ready provided for before this month a1 
generally 
found to be 


four the #] 


montils, ner 


rives 


Were 


1 
} 


are put off until spring 


deliveries impossibl 


within three or might 


rush work of thi 


be reason tor ciosing 


kind in December, but except for units s 


or time 1S 


found 


requires 


the same it is now 


n to offer reasonable 


For 


makers are 


lispatch in deliveries 


In a pos 


boilers or en 





gines of several hundred horse-power, 

s easy to secure promises of shipment 
wit] ninety days. December, 1903, did 
not therefore, depart from the typica 


trade conditions. The builders did not 
anticipate a rushing trade and were not 


disappointed in not receiving the same 
that is, the majority of them were not 
3ut some of the makers are prone 


make studious comparisons 


ago. It dismays them that they can now 
offer product in three months when some 
while ago the capacities of their 
shops were engaged ahead for six or nine 
However the ide re 


months present tri 


quires shipment within, say, three months 
nd ability to make that kind of delivery 
necessary in order to secure contract 
for medium-sized units. The builder 
] shops uld not respond to th 
limit would fare illy in the ope 
] ¢ for orders Phe present compe 
mn if haracter that furbishes up tl 
vy ot ness among the sellers. It 
Oo fica WeEVE t t here S r 
rit L¢€ sery s evaient F 
ne f the de ecen p ced ] 
West. where there was some of the usu 
lively mpetition, some of the participants 
vol irily w drew before e crucial 
moment arrived Their theory was thei 
more remote a ( their immediate 
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future should be considered, and that if 

brisk times are coming may be as wel 
: 

to have a certain shop capacity unengaged 


so that they could 


profitable basis. There is certainly in the 


trade a hopeful view of business for 1904 


\mong recent orders of the Heine Safety 
B el \ Ipany I t ¢ 400 
h TSe-] ve boilers piac »d by J sepl 
Le ter rot tion in large coal-mining 
properties which he is developing near Du 
Quoin, III he vear 1002 was the best 


on record tf Chicago office f the 
Heine company 
The Lorain Steel Company, Lorain, 


Ohio, art iid to 
cember from the 

three 3,000 horse-] 
for the new steel 


if erect 





Quotations. 
New York, Monday, 
York prices for 


rn T ns Tor nearp\ ‘ 


J in. 4, 
New 
Southe 


nominally, as follows 


No. 2 X 14 75 @ 15 50 
No. 2 plain $ 25 (@ I5 00 

Southerr 
No. 1 | } } 00 (@ 14 50 
No. 2 ] Iry 5 3 75 
No. 3 | dry 275 @ 13 25 
No. 4 Foundry 25 @ 12 75 

Bar Iron—Base size Refined ind 
mill pric 1 d 1.40 pward in cat 
load lots. Soft steel bars, 1.45c. upward 

Tool St Bas Good standart 
quality, ¢ D 7 grad ( 
upward 

Machinery S B I 
tore, TO 

Cold Rolled Steel Shafting—z2.6s5c. from 

e for base sizes 

Copper—Lake Superior ing 12 (a 
125¢c.; electrolytic, 12 D 12 isting 
I2’3 (dW I2 

Pig J In 5- and 10-ton lots, f 
N W Yorl 2 a x) 

Pig Lead—4%<c. f pot 

Spelte 4 @ x 

(Antimony— 7 @ 7 H: 
ett’s. 6 aM 6c nd - 

Lard O Prime ( 60 @ 6 , 

ding | l tity ging 
from varre or 

New Catal 
ew Catalogs. 
Ba'dwin Locomotive Works. Philadelp 


I Company, 45 Broadw rk 
Pitts ¢ Blue Pri ( any, Pittsburg, 
l’a Pittsburg blueprinting apparatus and 


supp'ies lilustrated 6x9, pp. 28, paper 


Dri Company, 12S Broadway, New 
York Circular No. 10 strating design 


the 


AMERICAN 


MACHINIST ) 


and showing some practical applications of rhe I New York 
Imperial’? pneumat tools vy, has y 
Steam Carriage Boiler Company, Oswego building ‘ 
N. ¥ We have received an illustrated folder Ind IX ‘ 
showing boilers, steam traps, regulating and I \ l and 
reducing valves, damper regula s safety Atcl V 
water columns, ¢ ide by this company I wi 
National-Acm Ma i ng ( in) f N ex 
Cleveland, Ohi Milled Screws l s is a OT < ) 
catalog and p ‘ s produ mat " w ‘ i Kan 
factured by this an It is we i s 2 , 
ited, neatly prir 1 and nveniently I \ , ) 
dexed 4 x64. pp 1, pape . 
T 
Link-B Engineering Co1 vy, N ‘ | & oO dia 
Philadelphia, Pa Ss g I mn | oO , 
veyors, coke and coa shers 1) ed and I 
illustr ed by ai togral s Ving it ( 
I} il \ ( ny 
ig s cti dp pp ) 
gn n ] LOT 1d} al ion Midd p ‘ 
of the ipparatus n representatiy plants 
6x9, pp. 27, pap . 
A Short Sto Wi im R. Jones s 
Ix \ ( & M i 
the title of a book we hav received ' 
e tu i) ‘ ited 
Wyman & Gordon, Worcest« Mass This i 
in \ dings 
on ot a series 


graphical 


this company ser 








atalog VON ' M = 

Peerless Rubbe ’ ; ~~ 
16 Warren street : 

f mechanical Mes M ' 

Ww nd other ren : Md ' 
1OS€ tubin rn 

inged, w S 
GXS hy ) 150, p \W \ \\ \\ 

Standard Welding Company Cley id . n ol ' ised 
Ohio. (‘a fr and ! S ! I 
divided 1! ) ire s lon V I 
Seamless St Rims, Bieyele Pa ind Weld I I I 
ng Phe i g is we Is ited ft ( i i 

u and is p se W 1 tables and I Dp it 
tion va é bicy and auto I 
facturers p larly ind » iron and | | ( ‘ pany 
\ kers gen Lily Xt hy pp -> | } | sf OoOU 1 

American I wer ¢ iny 1h ) M ma 
Cat g No. 118, second edition M i 
Drat T1gGxS*%, | 60: N 14 . d \\ \ j oe 
ior rhe Hea z d Ventila M , 

icturing Establi I ‘xt 2 N 0) i ha 
Lod Steel I I s ix a4 I ‘ 
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s dd by p i draw 
give l f I design sags 

v of 
struct l ind 4| 1¢ 1 
A B C apparatus the \ 
( l’a 
aes d il 
Manufacturers po ; 
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I I o (N. Y Lock Company ; S 7 , , 
uild i Niagara lalls | ' 

Ih | ntor Mas Rive Works |! S50 000 
been destroyed lly damaged b : 
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owa ! N \ I q 1 . 
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Protection 
Wis., 
extinguishing 
is contemplated 


The 


formed by 


Company, 
will manu- 
The 


Hlome Fire 
Milwaukee, men, 
facture fire apparatus. 
erection Of a flactory 
wood-working ma 
West Tweilfth 
still said to be consider 
Rockford, Ili. 

t Warren, O., to 
the Fre 
Youngstown, 


Bros eS ©. 


manufacturers, at 


Greenlee 
chinery 225 
Chicago, are 


their 


street, 
ing moving works to 
An effort is 
the 
Manufacturing 


made i 
that 
Company, 


being 


secure removal to place of 
donia 
and carriages 


(>, manufacturer of wagons 


Phe Zastrow 
Aberdeen, S. D., 


i manufacture of a 


Manufacturing Company, 


will construct a factory fo 


patent combined pitcher 


and feeder to be attached to threshing ma 


chines 


A building at 423 Grand street, Jersey 
(ity, N. J., occupied by Levi Alderman as a 
melting and refining factory, has been dam 
aged by fire. Valuable machinery was de 


troyed, 


been granted for a tive 
building, 120x65 feet, to cost S35. 
HOO, for I kehr & Co., 45 ‘Tiffany 
Brooklyn, N. ¥ manufacturers of 


paper, ete 


A permit has story 


factory 
place, 


glue, sand 


rhe big burned plant at Muskegon, Mich., 


of the Crescent Manufacturing Company, 
staves and headings, of Detroit, will be re- 
built next spring and a sawmill will be built 


In connection 

rhe Bath Portland Company, re- 
cently organized, headed by George W. Royd- 
the Northwestern Na- 
Philadelphia, will erect a 
Bath, Da 


Cement 
house, president of 
tional Bank, of 
plant neat 


The J. W. Councilor Stamping Works have 


been organized at Waterloo, Ia. (capital 
stock, $15,000) and expect to build a factory 
there, J. <A. Councilor, the president, is 
from Marlette, Mich. 

Archibald Henderson, president of the An 
niston (Ala.) Bag Manufacturing Company, 
has made a proposition looking to the forma 


and establishment of a bag 


t Columbus, Ga 


tion of a 
plant 


company 


It is stated in Pittsburgh that building per 
the Baltimore «& 
buildings 
Glenwood, 


mits have been issued to 


Ohio Railroad Company for costing 
$838,000, to be erected in 


$4,400, 


including 


a’ shop to cost 


Plans are about completed for new shops 


Which the Virginia & Southwestern Railway 
Company proposes to build in Bristol, Tenn. 
Phe company will build its box, freight, flat 
and passenger cars 

Kitselman Brothers, wire fence manufae- 
turers, Muncie, Ind., are preparing to build 
an addition to the Boyceton factory and to 
change the boilers, ete., for the use of coal 
instead of relying on natural gas. 

It is stated at Milwaukee, Wis., that the 
Chicago & Northwestern Railway Company 
will build large machine shops and a round 
house next spring on its property at Lake 


Shore Junction, near Whitefish Bay. 
The 


(lover 


damage by tire to 
Machine Works, 
very 


the foundry of 
Marietta, Ga., 

The 
foundry 
the 


the 
proves 
small 

the 


to have been roof was only 


Slightly damaged and Was run 


hing within two days after fire 


\ company has been organized and = an 


automobile factory is being established at 


Luverne, Minn., by Leiseher Brothers and 


henry Bierkamp Men have been in the East 
to purchase machinery for the plant 
\ contract has been made by the American 





Radiator Company, of Chicago, with the City 


Council and the Board of ‘Trade, Litehtield, 
lll., whereby one of the company’s factories 
will locate there. It will employ 250 men. 
There will be blacksmith and machine 
shops, ete in connection with the immense 


plant of the Astoria Light, Heat & Power 
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Company, in Queens County, which is to sup- 


ply gas to various parts of Greater New 
York 

It is stated at Sandusky, O., that with an 
expenditure of $100,000 the Superior (Wis.) 
Manufacturing Company, of Minneapolis, 
Minn.. and elsewhere, will establish itself on 
Kelley's Island, open quarries and_ build 
docks. 

The Novelty Iron Works, of South Allen- 
town, Pa., have bought a site on which they 
will erect a new plant and will greatly in 
crease their force of seventy-five men They 
will also develop their new patent on gal 
vanizing. 

Thomas Carlin’s Sons Company, foundry 


and Alle 
gheny, Pa., has bought property on River ave- 
nue, Allegheny, containing buildings, which it 
is supposed they will use for the purposes ot 


manufacturer of machinery, etce., 


the company. 


Mayor Kiley, of Marion, Ind., has received 
a letter from Stephen D. Demmon, of Chi- 
cago, asking for information concerning 1UV0 


land on 
Doo men 
implements 


acres of 


which to loeate a factory 
to employ and manufacture agricul 
tural 
Wa 
nounces 
the 
kind in 
drafting, 
or special machinery. 
The Pole & 
Piqua, O., the 
concentrate 


Wainright, of Connersville, Ind., an 
that ready for 
execution of 
the line of mechanical 
patternmaking, 


he has his new shop 


orders or contracts of any 
engineering, 
castings, tool work 
Shaft 
combines, is be- 
Anderson, 


Pioneer Company, ot 
newer 


plants in 


one ot 


ginning to 


Ind., where it is the intention to have the 
largest pole, shaft and wood-bending works 
in the United States 

A proposed company in which a Mr. Row 


Ind., is interested 
there to 


“coaleo,”’ 


Crawfordsville, 
locating a plant 
fuel called 
quarters of which invention 
Indianapolis 


land, of 
thinks of 
ture a new 


manufae 
the head- 
seem to be at 
present in 
The 
agents, 


opens d up 


Magnetic whose 


Messrs. 


I;quipment 
Lewis and Sterling, have just 
Nashville, Tenn., 
manufactory there after 
built. It will 


Company, 


headquarters in 


may locate a branch 


the main factory at Chicago is 
ecar-wheel device 
Light & 


supplies 


make a 
The 
pany's 


Com 
light, 
gas ex- 
the floor 
have been 


Power 
electric 


(Ind.) 
which 
badly damaged by a 
accumulating 
thought to 


Albany 
plant, 
been 


ete., has 


plosion Gas beneath 
of the 


responsible for the explosion 


engine-room is 


Mo., that 
received 
Scott, 


the 
the 
Kan., 
and is 
inten 


It is stated at Kansas City, 


Manufacturers’ has 
Fort 
fixtures 
with the 


Association 
James, of 
display 


proposal of J I! 


who makes window 


organizing a stock 
tion of locating at 

The Current Motor & 
béen formed at Spokane, Wash., for extensive 
irrigation purposes and may possibly build a 
plant to own Among those 
interested is O. L. Hanson, superintendent of 
the Northern VDacifie Irrigation Company. 


company 
Kansas City 


ower Company has 


make its motors. 


Lambert in 
Starting up 


A new gas-engine plant of the 
Ind., is just 
the gas-engine in 


Com 


Anderson, 
his means the removing of 
the Manufacturing 

this new The factory in 
to have cost 


terest, 


Buckeye 
plant 


terest of 
pany to con 
struction alone is said over $150 


Ooo, 
MchWkee, of who is 


patents 


Cleveland, O., 
the manufac 
Minneapolis, 


James © 


said to control used in 


ture of steel cars, has been in 


Minn., to see about establishing shops there 
It is understood that the Commercial Club is 
willing to furnish a site of thirty acres for 
the plant 

Il. Hl. Vottle, of New York City, has under 


taken to finance a recently chartered cotton 
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Marshall, N. C., on the 
innovation will be 
people from the 
York city to oper- 


mill to be built at 
Krench Broad River. An 
the importation of working 
crowded tenements of New 
the mill. 
The Wentz 
eth, Pa., is to 
Portland Cement 


ate 
Company, Nazar- 
for the Standard 
headed by Judge 


Engineering 
construct 
Company, 


Ik. HW. Aldrich, of Detroit, Mich., a 1,000- 
barrel plant at Edgewater, 12 miles north of 
Frankfort, Mich. Power will be taken from 
the Platte River. 


the establish- 
$150,000, 


Arrangements are on foot tor 
ment of a silk mill, capitalized at 
at Grafton, W. Va. John W. Dawson, 
said to have interests at Reynoldsville, Pa., 
makes the proposition. It 


who is 


is proposed to or 


ganize the West Virginia Silk Manufacturing 
Company for the purpose. 
With the exception of three blast furnaces, 


the entire plant of the Edgar Thomson Stee! 


Company at Braddock, Pa., was closed down, 
December 16, for extensive repairs It was 
stated that the plant has enough orders 
booked to keep it in full operation from the 
first of the year till July. 

The International Silver Company, Merl- 
den, Conn., has awarded a contract for en- 
larging the plating room attached to the flat- 
Ware department at Factory E. The flat- 
ware business has been unusually busy of late 


and the prospects are said to be ex- 


1904. 


years 


ceedingly good for 


The Round Top Cement Mill, near Hancock, 
Md., 
likely to be 
Bridges and Charles W 
ported the sons of Mr. 
the interest of Mr 
company. 


ago, is 
was owned by Robert 
Ifenderson. It is re- 
have pur- 
and will 


destroyed by fire several years 


rebuiit. It 


Ilenderson 
chased Bridges 
organize a new 
Chicago bankers, 
the 
that 
considera- 


Funk, Lawrence & Co., 
have written to Secretary 
ter, N. Y., Chamber of 


the cities 


Ives, of Roches 


Commerce, Roches 


one of under their 
for the 


ease manufacturing 


ter is 


location of a big.watch and 


concern, in 
existing 


tion 
watch which 
it is proposed to consolidate some 
companies 

Manu- 


proposes 


the Griffin (Ga.) 


textile 


rhe management of 


facturing goods, 


Company, 


completing its electric power plant at High 
Falls, on the Towaliga River, this year. 
Power will be furnished to industries in and 
around Griffin, including several new under- 


wear mills, which, it is said, are to be lo- 
cated there. 

The Bingaman-Savage Brass Company, 
Pittsburg, Pa., has been organized, with $20,- 
000 capital stock, by Charles A. Bingaman, 


Savage. The 
manufacturing 
Company, at 
will be ir 


and N. F 
bought a 
Woodworth-Evans 
The capacity 


Cornelius N, Savage 
company has 
plant of the 
134 Second avenue 


creased 


brass 





New Corporations. 


It is stated at Indianapolis that a com 
pany has been incorporated to manufacture 
motor cars and other machinery in Marion, 
Ind., by Robert J. Hassler, Jr.; J. Arthur 
itittle and I. G. Belse Among the directors 
are Charles A. Bookwalter and Fred A. Joss 
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W. 23d st New 


designing 


140 York, spt 


machine 


J. Gregory, 
cialist in small 





Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MAcH 
Wanted—Patented specialties of merit 


Address Power Specialty Co., Buffalo, N. ¥ 
Light and fine mach’y to order: models and 

work specialty .. O. Chase, Newark, N. J 

designed and = con 


Cutt Ma 


l ing 


elec 
machinery 
Wellman 
Mass 


Automatic 
structed by the 
chine Co., Medford, 


Sole 


Pattern letters and figures for wood and 
metal patterns, tablets, etc. ; also steel stamps 


iKinight & Son, Seneca I: 
Wanted 


volumes ol 


cS or bound 


rrrespondens 





Text b 





shop practice course ot a ( 

school sox 3, AMERICAN MACHINIS1 
Special machinery for reducing labor and 

increasing profits, designed and pet 

} Sargent, M. E., 1214 Manhgttan, cago 
M. Neumayer’s Engineers’ Handbook of 1% 

tails and Machinery, $3.50. Write for pamph 

et 243 Southern ave., Cincinnati, and 50US 


Brooklyn 
build 


Penth st., 
Wanted lo 


special or experimenta 


machinery ; we have expert designers, drafts 
men and mechanics; prices low consultation 
free. Salem Lron Works, Winston-Salem, N, ¢ 


and ac 
rough 
and 


Manufacturers of automobile 
ries of every description 
or finished, kindly send 


parts 
cess either in 
} f 


complete ca 


logs 


prices for filing Alden Sampson Mfg. Co., 
l’ittstield, Mass 

We desire an agent in every shop in the 
United States to handle our technical books 
a wide-awake man can do very well; only 
one in a shop The Derry-Collard Co., 256 


Breadway, New York 
Want to furnish men of proved 
managers, superintendents or foremen, in the 

metal-working industries no harge ‘ 
want men to fill such positions 
dress James Brady, Room J, 
broadway, N. Y. City 

Power Specialist 
cal generating or 
planned or installed ; 
elimination of wastes produce 
at lowest cost. Irving A. Taylor, M. E., BE. E., 
World Bldg., N. Y. City 


For 


ADLITY as 





and electri 
transmission 
design 


Mechanical 

svstems 

and the 
t 


highest results 


correct 


Rent Foundry, adjoining machine 


shop, working full handed; centrally located 
in Reading, Va suitable for light and heavy 
castings : good location for jobbing site foun 





dry castings taken in exchange for rental 
established for 70 years Box 5, AM. Macu 
Talking Machines Advertiser has patent 
on motor for talking machines; simple ele¢ 
tric drive; can be run on a battery of dry 
cells; cheap to build, light in weight also 
has original ideas in the maite of spring 
motors tor bove machines: good shop orgatr 
izer: seeks capital to manufacture and experi 
ment; principals only need address box Li 


AMERICAN MACHINIS1 


Draftsman wanted, preferably a young 


man with a few thousand dollars at his com 
mand, to engage in the manufacture of sev 
eral new machine specialties already intro 


duced 
and 

ment 

ind 


dress 


and to work up designs of other new 
patentable machines now demanded in 
and other manufacture a 
paying business for the right 
Box 19, AMERICAN 

TI annual meeting of the stockholders ol! 
the Hill Publishing Company the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be heid 





substantia 
party. Ad 
MACHINIST. 


for 


at the office of the company, in the Pulitzer 
Building, 63 Vark Row, Borough of Manhat 
tan, New York City, N. Y., on Monday, Janu 


wy 33. 
ork city, 


1904, at 12 o'clock noon New 
December 14, 1003 


F. R. Low, Secretary 


For Sale 


2 H.-P. Webster 
perfect condition ; 


Dated, 


fas eny“eine 


SSU l I 


nearly 
Iyrrell, 36 N 


Main st Waterbury, Conn 

For Sale or Rent——Old-established boiler 
shop in a city of 45,000 population, with wide 
adjacent territory Address SS. ¢ b., care 
AMERICAN MACHINIS’ 

For Sale, Cheap \ mmplete scholars 1m 
mechanical and electrical engineering in the 
International Correspondence School Ad 


Box 23, AMERICAN MAcCHINIS 


dress 


For Sale Four complete sets of patterns 
with all drawings for large machine tools 
will be pleased to correspond with parties 
Wishing to take up a good lime Box 442 


AMI ICAN MACHINIST 


For Sale A machine shop in 
city (Manhattan) suitable 

line building, automobil gen 
work. Established three years. ku 


New 
special ma 
al repair 
Vv equipped 


with modern tools, all in tirst-class shape 
Good location Address R. ¢ ilandloser. M. } 
on 


~7 Duane st New York 
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Manufacturing Viant for 


desired, the 


Sak W ore 
! plant at the 


for sale, or lease il 


corner of 12th and French 
works on the 


are now vacating tor our new 

Western city Iimits equipped with powell 
cranes, tool foundations shatting, hot alr 
heating system electri ight plant, et 
foundry in connection suitable for medium 





or heavy manutacturing Address Ba ben 


Wants. 
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fication indicates present add . ’ 
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Class 


dvert 


Position wanted by mechanical engine ma 


machine designer with teehnical eduea n 
experience on general and sp 
Box S, AMI MACHINIS 


and 5 years 
machinery 











Responsible work wanted by technical mat 
age 65, with dratting ‘ ng and shop exp 
ence Box 15, AMERICAN MACHINIS1 

Wanted Position responsibility 
young man 13 vears’ shop and drafting 
room experience up to date nn ipplian . 
for turning out work rapidly understands 
handling men. Box 536, Amer. MAcCHINIS 

Position as master mechan or chief e1 
nee! IS vears experience with steam ma 
el uy tye | wiite 
whet alo omill w hk 
tem] systematic \l 
efet MACHINIS 

11 AN 

Superintendent or general fore in, capa 
svstemati« and exp enced pen to 
pond Box 21, Am ICAN Macu I 

LEW ! } 

Responsible posit n by \y ng mm «¢ 
enced in foundry and machine shop manage 
ment and in the @es nes nd is 
Box 16, Amt M : 

\s mechanica ‘ I l le ¥e . h 
ind office experience Box 24, Ay Macu 

Poolmaket nd a i nd machinist (ex 
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Mechanical draftsman and d ne oo ’ 
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AMERICAN Macnu s 

Draftsman with 10 veat experienc 
general and special machinery and engineering 
work Box 5S6, AMERICAN MACHINI 

Draftsman mechanical, college grad 
(4 with 2 vears experience in stru l 
work, desires position Box 18, AM. Macu 

I’ s, drawings specifications draw! 
ip b mechanica engines moderate 
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%, AMERICAN MACHINI 
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Most Of The Tap Breakages And 
Abuses Come Thro’ The Use 
Of Miserable Makeshilt, So 
Called Tap Wrenches, 


generally home made from solid bars 
any old length, with square holes 
fitting nothing in particular ; or, 
if so called ‘ adjustable,”’ they 
are carelessly and shiftlessly 
made and put together— 
weak, shaky and short 
lived. “Anything 
will do for a tap 
wrench.” 



















in order to afford an adjustable wrench that 
will amount to something, we have devised the 
wrench here shown it is light, strong and 
serviceable—jaws of best tool steel, stock drop 
forged, handles of bicycle tubing, and holding 
taps true and firmly. Made in sizes enough to 
hold anything ever made in the way of a tap. 
You'd do well to give this Tap Wrench of ours 
an honest trial; we've no fear as to the verdict. 


Wiley & Russell Mfg. Co., 


Greenfield, Mass , U.S.A. 















Ml PICANM MA YNSZ. 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Kmery Wheel Co., Worces- 
ter, Mass. 

Arbor Presses 

Barnes Co., W. F. & 
ford, Lil. 

Bartlett, Kk. E., Boston, 

Niles-Bement-l’ond Co., 

Wilmarth & Morman 
Rapids, Mich. 


John, Kock- 


Mass. 
New York. 
Co., Grand 


Ball Bearings 
See Roller Bearings. 


Balls, Steel 


Federal Mfg. Co., Cleveland, 0. 

Resek Mach. ‘lool Co., Cleveland, 
Ohio. 

Standard Roller Bearing Co., 
Philadelphia, Va. 

Band Sawa, Metal 


Niles-Lement-l’ond Co., New York. | 
Ilenry G., 
| 


ms oe. 
Conn. 


Thompson, Son 
New llaven, 
Barrels, Steel 


Kilbourne & 
lumbus, O. 


Jacobs 


Mfg Co., Co 


Bars, Boring 
Beaman & Smith Co., 
Cleveland ‘I'wist Drill 
land, O, 
Niles-ement-lPond Co., New York. 


Provi., R. 1 
Co., Cleve- 


Underwood & Co., Il. B., Vhila- 
delphia, Va. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, N 


Harris Oil Co., A. W., Prov., R. 1. 
Belt Filler 


Schieren & Co., Chas. A., New 
York. 

Belting, Leather 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Schieren «& 
York. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 

cago, Ill, 


Belt Lacing Machine 


Diamond Drill & Mach. Co., Birds- 
boro, Pa. 


Co., Chas, A., New 


Bending Machinery, Plate 

— & Jones Wilmington, 
el, 

Niles-Bement-Pond Co., 


Co., 


New York. 


Perkins Mach. Co., So. Boston, 
Mass. 

Wickes Bros., New York. 

Bending Machines, Ily- 


draulic 
Niles-Bement-l’ond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, I'a. 
Niles-Bement-Pond Co., 
Williams, White & Co., 


New York 
Moline, III. 


Bending Tools, Hand 

Estep & Dolan, Sandwich, II! 
Wallace Supply Co., Chicago, III. 
Blocks and Tackles 

See Hoists, lland. 


Blue Print Machines 

Keuffel & Esser Co., New 

Pittsburg Blue VDrint Co., 
burg, Pa. 


York. 
Pitts 


Blue Print Wringers 


Keuffel & Esser Co, New York. 

Pittsburg Liue Print Co., Pitts 
burg, l’a. 

Blowers 

American Blower Co., Detroit, 
Mich. 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 


Champion Blower & Forge Co., 
Lancaster, I'a. 

Hartford Llower 
Conn. 

Niles-Bement-l’ond Co.. New York 

Sturtevant Co., B _ Boston, 
Mass. 


Boiler Washer and Tester 
Rue Mfg. Co., Philadelphia, Va 


Co., Ilartford, 


Rollers 

Chandler & 
apolis, Ind. 

ilawley Down Draft 
Chicago, Ill. 


Taylor Co., Indian 


Furnace Co., 


Struthers-Wells Co., Warren, Pa 
Wickes Lros., New York. 

Bolt and Nut Machinery 
Acme Mehry. Co., Cleveland, O. 
Detrick & Ilarvey Mach. Co., Bal 


timore, Md. 

lloward Iron Wks., Buffalo, N. ¥ 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve 
land, O. 

Webster & I’erks Tool Co., Spring 
field, O 

Wiley & Russell 
field, Mass. 

Williams ‘Tool Co., 


Mfg. Co., Green 


Erie, l’a 


Bone for Case-Hardening 

Rogers & Hubbard Co., Middle 
town, Conn. 

Books. Mechanical 

Audel & Co., Theo., New York 


Baird & Co., Henry Carey, I’hila 
delphia, I’a. 

Derry-Collard Co., New York, 

Gas Engine Pub. Co., Cincin., O. 

Hlenley & Co., N. W., New. York. 

Wiley & Sons, John, New York. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock 
ford, Il. 

Beaman & Smith Co., Provi., K. 1 


Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dallett Co: Thos. H., Vhila., Pa 
Detrick & Ilarvey Mach. Co., Bal 
timore, Md. 
Draper Mach. 
ter, Mass. 
Fosdick Mach. Tool Co., Cin.. O 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Meadville Vise Co., Meadville, l’a 
Newton Mach. Tool Wks., Vhila 
delphia, I’a 
Niles-Bement-Pond 


Tool Co., Worces 


New York 


Co... 


Pawling & lHarnischfeger, Mil 
waukee, Wis. 
Prentiss Tool & Supply Co., New 


York. 

Warner & Swasey Co., Cleveland, 
Ohlo. 

Mills» 


Roering and Turning 


American Tool Wks. Co., Cin., O 

Baush Mach. ‘Tool Co., Spring 
field, Mass. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada, 
Retts Mach. Co., Wilmington, De! 


Bickford & Co., H., Lakeport, 
me. i 

Bullard Mach. Tool Co., Bridge 
port, Conn. 


Boring and Turning Mills 
Continued 

Colburn Mech. Tool Co., Franklin, 
> 


a. 

Hill, Clarke & Co., Boston, Mass 

King Mach. Tool Co., Cincin., U. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., 
fork. 

Warner & Swasey Co., Cleveland, 
Ohio. 


New 


Boxes, Tote 
Lyon Metallic Mfg. Co., 
Ii 1. 


Chicago, 


Bulldozers 


Williams, White & Co., Moline, 
Ill 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard Co Middle 


town, Conn. 


Cnstings, Die Molded 
tranklin Mfg. Co., Syracuse, N. 2. 


Castings, Iron 


Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Castings, Motor 

Harrison, H. WK., St. Paul, Minn 

Steffey Mfg. Co., Vhiladel., Pa 

Castings, Stecl 

Cooper-Wigand-Cooke Co., New 


ork. 

Diamond Drill & Mach. Co., Birds 
boro, IT’a. 

Farrel Fdry. «& 
sonia, Conn. 

National Kiectric Co., Milwaukee 
Wis. 


Mach. Co., An 


Centering Machines 


Phoenix Mfg. Co., Ilartford, Conn 

Pratt & Whitney Co., Ilartford 
Conn. 

Whiton E., 
London, 

Woodward « 
ford, Conn. 


Machine Co., D. New 
Conn. 


Rogers Co., Hart 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Ilaven Mfg. Co., New Haven. 
Conn 

Pratt & Whitney Co., Llartford. 
Conn. 

Reed Co., F. E., Worcester, Mass 


Chaina, Driving 

Boston Gear Works, Boston, Mass 

Bridgeport Chain Co., Bridgeport, 
Conn 

Federal Mfg. Co., Cleveland, O. 


Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Kelt Engr. Co., Phila., Da. 

Morse Chain Co., Trumansburg. 
N 


Oneida Community, Kenwood, 

Chemist, 

Technica! 
struction 


Whitney Mfg. Co., Hartford, Ct. 
Analyzing 


Investigation & Con 
Co., Syracuse, N. Y. 


Chacking Machines 


Brown & Sharpe Mfg. Co., I’rovi- 
dence, ; 
Cleveland Automatic Mach. Co., 


Cleveland, O. 

Draper Mach. Too! Co., Worcester, 
Mass. 

Le Blond Mach.  * 
Cincinnati, O. 


Tool Co., R. 


Chucking Machines—Oont’d 
Potter & Johnston Mach. Co., 
* Pawtucket, KR. 

Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Vt. 


Chacks, Drill 
Almond, T. R., 


Co., Windsor, 


Brooklyn, N. Y¥ 


Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Driii Co., Cleve- 
land, O. 


Cushman Chuck Co., Hartford, Ct. 


Detroit Twist Drill Co., Detroit, 
Mich. 

Goodell-l’ratt CO... Greentield, 
Mass. 

The E. florton & Son Co., Wind- 
sor Locks, Conn. 


liartford, Conn. 
Erie, Ia. 
Mach. 


Jacobs Mfg. Co., 
Modern Too! Co., 
Morse Twist Drill « 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y¥. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Whitney Mfg. Co., Llartford, Ct. 
Whiton Mach. Co., LD. E New 
London, Conn. 


Co., 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New 
Hiaven, Conn. 

The Kk. Horton & Son Co., Wind- 
sor Locks, Conn. 


Niles-Bement-l’ond Co., New York. 


Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., . New 
London, Conn. 


Chacks, Planer 
Ilollands Mfg. Co., Erie, 
Niles-Kement-lond Co., 
Chucks, Seroll 
Niles-Bement-l’ond Co., 


la. 
New York. 


New York. 


Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Too! Co., Boston, 
Mass 

Hardinge Bros., Chicago, Ill. 

Clutch Drives, Magnetic 

Electric Controller & Supply Co., 
Cleveland, © 

Clutches, Friction 

Caldwell. Son & Co., H, W., Chi- 
cago, Ill. 

Carlyle Johnson Mach. Co., Hart- 
ford, Conn. 

Faneuil! Watch Tool Co., Boston, 
Mass 

New lLiaven Mfg. Co., New Haven, 


Conn. 


Niles-kement-Pond Co., New York. 


Patterson, Gottfried & IlIlunter, 
Ltd., New York 

Smith, IF L Franklin Falls, 
N 

Commutators 


Akron Elec. Mfg. Co., Akron, O. 
Compound, Boiler 

tlarris Oil Co., A. W., Provi., R. 1. 
Compound, Pipe Joint 

Dixon Crucible Co., Jos., Jersey 

City, N 
Compressors, Air 
Llaisdell Machinery Co., bradford, 


a. 
Rlanchard 


Mach. Co., Loston, 
ass. 
Christensen, N. A., Milwaukee, 
Wis. 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 











January 7, 1904 


AMERICAN 


MACHINIST 








| Brown & Sharpe Mfg. Co. 
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PROVIDENCE, R.I., U.S.A. 


Our 


' . ; =", 








Some Suggestions from 


CUTTER 
DEPARTMENT: 


Milling Cutters, Angular Cutters, 
Side Milling Cutters, 
Convex and Concave Cutters, 
Gear Cutters---made from 


Original Curves, 
Inserted Tooth Cutters, 
Interlocking Side Milling 
Cutters, End Mills. 


If sketches or specifications are sent, 
qwe are pleased to quote prices on 
Special Cuillers. 

All cutters stamped 


B. & S. Mfg. Co, 


are recognized as Standards for Qual- 
ity. Carried in stock by leading hard- 
ware dealers. Cutler List mailed on 
application. 
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Compressors, Air—Continued 


General I’neumatic Tool Co., 
tour Falls, N. Y. 

Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., New 
York, 

Rand Drill Co., New York. 

Connecting Rods and Straps 

American Mchry. & Export Co., 
New York. 

Standard Connecting Rod _ Co., 
Beaver Falis, Ia. 


Controllers and Starters, 
Electric Motor 

Electric Controller & Supply Co., 
Cleveland, O. 

Ww pore “ eonard Elec. Co., 
vill ee 


Bronx- 


iiciidiiee Machines 

Long & Allstatter Co., 
Ohio. 

Niles-Lement-l’ond Co., 


Liamilton, 
New York 
Correspondence Schools 
See Schools, Correspondence. 


Counterbores 


Slocomb Co., J. T., lrovi., RK. L. 


Countershafts : 
Zullders’ Iron tdry., Provi., R. I. 

National Machine Tool Co., Cin- 
cinnatl, O. 

Reeves Pulley Co., Columbus, Ind. 

Smith Reversing Countershaft Co., 
Melrose, Mass 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grand 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Counting and Print.ng 
Wheels 


Franklin Mfg. Co., Syracuse, N. \. 


Couplings, Shaft 

Caldwell & Son Co., H. 
cago, Iil. 

Cresson Co., Geo, V., Philadel., l’a. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Niles-Bement-Pond € o., New York. 

Patterson, Gottfried & ILlunter, 
Ltd., New York. 

Stuart, R. J., New Ilamburg, N. Y. 

Vandegrift Coupling Co., Evans- 
ville, Ind. 


W., Chi- 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City 

Brow bine Engineering Co., 
land, O. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, Va. 


Cleve- 


Cleveland Crane & Car Co., Wick- 
liffe, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Franklin Vortable Crane & Itloist 
Co., Franklin, Pa. 

General Il’neumatic Tool Co., Mon- 
tour Falls, N. 

Lane Mfg. Co., Montpelier, Vt. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern kngineering Works, De- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

Pawling & Llarnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 


Crank Pin Turning Machine 

Niles-Bement-Pond Co., New York. 

Underwood & Co.. H. B., Phila- 
delphia, Pa. 


Crank Shafts 


Standard Connecting tod) =6Co., 
Beaver Falls. Va 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, m. @d 


Obermayer Co., S., Cincinnati, O. 
Cupolas, and Ladles, Foun- 
dry 


Byram & Co., Detroit, Mich. 
Northern Engr. Works, Detroit, 
Mich. 


S., Cincinnati, O. 


Obermayer Co., 
Philadel., Pa. 


Paxson Co., J. W., 
Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Ilyde lark, Mass, 
Brown & Sharpe Mfg. Co., lrovi- 


dence, K. | 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Etna Mfg. Co., New York. 


Mon- | 





| Cutters, Milling—Continued 


Mass. 
Kiock 


Athol, 
Mach. Co., 


Gay & Ward, Inc., 
Ingersoll Milling 
ford, Ill. 
Morse Twist Drill & Mach. Co., 
New Ledford, Mass. 
Pratt & Whitney Co., 
Conn. 
Rogers, 
Drill 
Yo 


Llartford, 


John M., Boat, 
Works, Gloucester 


Gage « 
City, 
Standard Tool Co, 
Whitney Mfg. Co.. 


Cleveland, OU 
Iiartford, Ct. 


Catting-off Machines 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. IL. 

Davis Mach. Ck we Fa 
ter, N. 

Hurlbut- Rogers Mach. Co., South 


Roches- 


Sudbury, Mass 

Newton Mach. Tool Wks., Phila- 
delphia, I’a. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Llartford, 
Conn. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi 
cago, ° 

Fairbanks Machine 
Springtield, O. 
K. Tool Holder Co., 
Conn. 

Pe a? r, Jos. 8., 


Tool Co., 

Shelton, 

Somersworth, 
N. 

Pratt + Whitney Co., Ilartford 
Conn. 

Western Mfg. Co., Springtield, O 

Cyclometers 


Veeder Mfg. Co., llartford, Conn 
Diamond Tools 

Dickinson, Thos. L., New York. 
Steel Set Diamond Co., New York. 


Dies, Sheet Metal 
Bliss Co., E, W., Brooklyn, N. Y. 
Delivouk & George, Chicago, III. 
eee Mfg. Co., Brooklyn, 
1 ¥ . 
Mach. Co., So. 


Perkins Boston, 


Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Ideal Opening Die Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., Erie, Ia 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 

Obermayer Co., 8S., Cincinnati, OU. 
Winkley Co., Llartford, Conn. 
Drafting Machines 


Universal Drafting 
Cleveland, O. 


Mach. Co., 


Drawing Boards and Tables 
Alexander Mfg. Co., J. G., Grand 
Rapids, Mich. 
Keuffel & Esser Co., 
Schwencke, Kirk & Co., 


New York 
New York. 
Drawing Instruments 

Kelsey, lL). J., New Haven, Conn. 
Keuffel & Esser Co., New York. 
Schwencke, Kirk & Co., New York. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, Ill. 
Pratt & Whitney Co., Hartford. 


Conn. 


Drilling Machines, Boiler 

American Tool Wks. Co., Cin... O 

Aurora Tool Works, Aurora, Ind. 

Bickford Drill & ‘Too! Co., Cin 
cinnati, O. 

Dallett Co., Thos. H., Vhila., Pa. 

Niles-Bement-Pond Co., New York 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Baush Mach. ‘tool Co., Springfield. 


Mass. 
Bickford Drill & Tool Co., Cincin 


nati, O. 
Dallett Co., Thos. H., Phila., Pa. 





Drilling Machines, Multiple 


Spindle —Continued 


Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Garvin Mach. Co., New York. 

Hlardinge Bros., Chicago, III. 


Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Iluschart Mechry. Co., 
Chicago, III. 


Newton Machine ‘Tool Works, 
Vhiladelphia, lL’a. 
Niles-Bement-Pond Co., New York 


Prentiss Tool & Supply Co., New 
York 


Woodward & lKogers Co., Hart 
ford, Conn. 
Drilling Machines, Pnea- 


matic 
Cleveland FPneu. 
land, O 
—— Sergeant Drill Co., New 
‘ork. 
Niles-Bement-lond Co., 
Phila. Pneumatic Tool 
delphia, la. 
Pand Drill Co., New York. 
Standard Ry. KEyulp. Co., St. 
Louis, Mo. 


Tool Co., Cleve 


New York 
Co., Phila 


Drilling Machines, Portable 
Dallett Co., Thos. H., Phila., Pa 
Hisey-Wolf Mch, Co., Cincin., O. 

Niles-Bement-Pond Co., New York 


Drilling Machines, Radial 


American Tool Wks Co., Cin., UO 
Baush Mach. Tvo! Co., Springtield. 


Mass. 
Bickford Drill & 
cinnati, O. 
Cleveland Vunch & Shear Works 
Co., Cleveland, O 
Dreses Mach. ‘lool Co., Cincin., U 
Fosdick Mach. ‘loo! Co., Cincin., O 
Harrington, Son & Co., Edwin, 
Philadelphia, Va. 
Hill, Clarke & Co., 
McCabe, J. J., New York. 
Marshall & [iuschart Mcbry. Co., 
Chicago, Ill. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-lond Co., New York 
Prentiss Too! & Supply Co., New 


York. 
Vandyck Co., J. R., New York. 


Too! Co., Cin 


Boston, Mass 


Drilling Machines, Turret 


Niles-Bement-l’ond Co., New York 

Quint, A. D., Hartford, Conn. 

Vanderbeek ‘Tool Wks., Llartford. 
Conn. 


Drilling Machines, Upright 
American Tool Wks. Co., Cin., O 
Aurora Tool Works, Aurora, Ind. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock 
ford, Ill. 
Blaisdell & Co., P., Worcester, 


Mass. 
Cincinnati 
Dallett Co. 


Mach. 
Thee. &., 


Tool Co., Cin., O 
Phila., Pa. 


Davis Mach. Co., W. P., Roches 
ter, N. 

Dwight Slate Mch. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin 
nati, O. 


Newark, N. J 
Kdwin 


Gould & Eberhardt, 

Harrington, Son & Co., 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, III. 

Knecht Bros. Co., Cincinnati, O. 

Se Llond Mach. Tool Co., R. h.. 
Cincinnati, — 

McCabe, J. ‘2 New York. 

Marshall & Hiuschart Mehry. Co.., 
Chicago, Ill 


Mechanics Mach. Co., Rockford, 
Ill. 
Niles-Rement-Pond Co., New York 


New lIlaven Mfg. Co., New Haven. 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind 

Vandyck Co., J. R., New York. 


Washburn Shops, Worcester. 
Mass. 

Whitney Mfg. Co., Hartford. 
Conn. 

Woodward & Rogers Co., Hart 
ford, Conn. 

Drills, Center 

Pratt & Whitney Co., Hartford. 


Conn. 
a Co., J. T., Providence, 
Drills, Hand 


Dallett Co., Thos. H., Phila., Pa. 
Niles-Bement-Pond Co. . New York. 


- 





Drills, Rail 


Niles-Bement-Pond Co., New York. 


Drills, Ratchet 


Parker Co., Chas., Meriden, Conn, 


Pratt & Whitney Co., Llartford, 
Conn. 

Dust Collectors 

Allington & Curtis Mfg. Co., Sag- 
inaw, Mich. 

Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

Pullock Elee. Mfg. Co., Cincin., O. 

C & C Electric Co., New York. 


Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am- 
pere, N. J. 

Cushman Elec. 
Eck Dynamo &«& 
Belleville, N. J 

Emerson Elec. Mfg. Co., St. Louis, 
Mo. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Keystone Electric Co., Erie, Pa. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 


Co., Concord, N. H. 
Motor Works, 


Milwaukee Elec. Co., Milwaukee, 
National Electric Co., Milwaukee, 
ocho Elec. Mfg. Co., Madison, 
Robbins & Myers Co., Springfield, 
sae Elec. Co., New York, 


Triumph Elee. Co., Cincinnati, O. 
Western Electric Co., Chicago,IL 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Va. 
Electrical Supplics 
Akron Elec. Mfg. Co., 
Bullock Elec. Mfg. Co., 
Commercial Electric Co., 
apolis, Ind 
Cushman Elec. Co., Concord, N. H. 
Emerson Elec. Mfg. Co., St. Louis, 
Mo. 
General Elec. Co., 
Keystone Electric Co., 
Milwaukee Elec. Co., 
Wis. 
friumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, IIL 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Akron, VU. 
Cincin., O. 
indian- 


New York. 
Erie, Pa. 
Milwaukee, 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louls, 


Mo. 
Howard Iron Wks., 
Morse, Williams & Co., 


Buffalo, N. Y. 
Phila., Pa. 
Emery Wheels 

See Grinding Wheels. 
Emery Wheel Dresser 
Dickinson, Thos. L., New York 
Tool-room 
Philadelphia, la. 


Enclosures, 
Merritt & Co., 
Automobile 

Lansing, Mich. 


Engines, 

Olds Motor Works, 

Engines, Gas and Gasoline 

Bay State Gas Engine Co., Bos- 
ton, Mass. 


Duluth Gas Duluth, 


Engine Co., 


Minn. 
Foos Gas Eng. Co., Springfield, O. 
Mietz, August, New ‘ork. 


New Era [ron Wks., Dayton, O. 
Olds Motor Wks., Lansing, Mich. 
Struthers-Wells Co., Warren, la. 


Engines, Steam 

American Blower Co., 
Mich. 

Buffalo Forge Co., Buffalo, 

Chandler & Taylor Co., 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 

Struthers-Wells Co., Warren, Ia. 


Detroit, 


a. ee 
Indian- 


Sturtevant Co. B. F., 3oston, 
Mass. 
Engraving Machines 

Geo., Racine, 


Gorton Mach. Co., 
Wis. 
Roovers Mfg. Co., New York. 


Exhaust Heads 
Burt Mfg. Co., Akron, O. 
exhibition Machinery 


Philadelphia Bourse, Phila., Pa. 
Export, Russian 
Gradstone & Co., M., New York. 


Satedaiaiaiities 
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The value of a tool can be determined only by the quality 
of its work, the time consumed in the production of this 
work, and the degree of expertness required of the operator. 








> 











6 Landis 


Grinder. 


»! 





wee eee coca aod 





O25 


Ironing Roll 
Kemoved. Time: 


40 


Min. 





Let's take these points up, 
basing our claims for. the 


ethiciency of 


on the specimens of work 
shown 


Notice that the first speci 
men is a piece of machinery 
steel, frou which O12 in. 
was taken in filteen minutes, 
with an accuracy limit of 
OO!f in, 
Notice the various dimen 
sions of the second piece 
shown, and that only torty 
minutes were required to 
remove .025 1n Bear in 
mind that the finish obtained 
Was an exceedingly high one, 
that could not be obtained 
In any way but by grinding 
and remember that the skill 
required in this work ts fat 
below what would be neces- 
sary in the handling of any 
other class orto Is. 
Think on these things, and 
you will understand the wis 
dom of finishing vour work 
the ‘* Landis Way.’’ It 
IS the way that leads to 
success. Send for our book 
ind learn more of the pos 
] 


sibilities in this work. 


Landis Tool 
Company, 


Waynesboro, Pa. 
U.S. A. 


AGEN Walter H. Foster, Manager 
New Y: rk and Boston. Brown & Zortman 
Machinery Co., Pittsburgh. Marsha 1 & 
H hart Machinery Co ,C eveland. C.W 
Burton, Grithihs & Co., London Schu 
cha dt& Schutte, Berlin. Cologne, Vienna, 


Brusse stockholm, St. Petersburg, liege 
Milavo, Parisand Bilbao. A.R William 
Machinery (o., Toronto. Williams & Wi! 


sun, Montreal, ( an 
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Fans, Electric Gear Cutting Machinery Grinders, Cutter— Continued Hack Saw Blades and 
Emerson Elec. Mfg. Co., St. Louis, Desher-Beatuare Milling Mach. } Norton Emery Wheel Co., Worces- Frames 

Mo. Co., Hyde Park, Mass. ter, Mass. Atkins Co., E. C., Indianapolis, 
General Electric Co., New York. Bickford Drill & Tool Co., Cin.,O.}| Pratt & Whitney Co., Hartford, Ind. 

Northern Elec, Mfg. Co., Madison, | Brown & Sharpe Mfg. Co., Provi- Conn. Diamond Saw & Stamping Wks., 

Wis. dence, R. I. Rivett-Dock Co., Boston, Mass. Buffalo, N. Y. 

Sprague Elec. Co., New York. Bultman & Co., F. H., Cleveland, | Woodward & Rogers Co., Hart- | Goodell-Pratt Co., Greenfield, 
Western Electric Co., Chicago, III. Ohio. ford, Conn. Mass. 
Westinghouse Elec. & Mfg. Co., | Clough, R. M., ‘Tolland, . :, Grinders, Disk | Hammacher, Schlemmer & Co., 

Pittsburgh, Pa. Dwight Slate Mch. Co., Hartford, 3 7 . New York. 

- ee . Conn. , oo & Co. Chas, H., Chicago. | patterson, Gottfried & [unter, 
ans, Mxhaus Fellows Gear Shaper Co., Spring- Ltd., New York. 
American Blower Co., Detroit, field, V Lrowtiots ore “Bis a es | Starrett Co., L. S., Athol, Mass. 

Mich. Gleason Works, Rochester, N. Y. oe a3 Mfg. Co., Oshkosh, Wis. | Thompson, Son & Co., Henry G., 

ADSOM SElg. ©0., VEEEOS New Haven, Conn. 


Buffalo Forge Co., Buffalo, Mm. F. 


Sturtevant Co., B. soston, 
Mass. 
Feed Water Henter and 


Purifier 
Hawley Down Draft Furnace Co., 
Chicago, Ill. 


Files and HKasps 


Barnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., R. I. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Filing Machines 

Cochrane-Bly Mach. Co., Roches- 
ter, N. 

Kinsey- Burt Co., New York. 


Fillers, Oil Can 
The Winkley Co., Hartford, Conn. 


Filters, Oil 


Burt Mfg. Co., Akron, O. 

Flesible Shafts 

Chicago Flexible Shaft Co., Chi- 
eago. Til. 

Stow Mfg. Co., Binghamton, N. Y. 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Miner & Peck Mfg. Co., New 
Hlaven, Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sturtevant Co., B.  F., Boston, 


Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Columbus Forge & Iron Co., Co- 
lumbus, O. 


Williams & Co., J. H., Brooklyn, 
is oe 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. ° 

Forgings, Steel 

—— Mfg. Co., Brooklyn, 


Wyman & Gordon, Worcester, 
Mass. 

Foundry Furnishings 

Byram & Co., Detroit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. W.. Philadel., Pa. 

Smith, J. D., Fondry Supply Co., 
Cleveland, O. 

Furnaces, Coal and Oil 

Buffalo Forge Co., Buffalo, N. Y. 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 


Obermayer Co., S., Cincinnati, O. 


Furnaces, Gus 


Am, Gas Furnace Co., N. \. City. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Westmacott Co., J. M., Provi- 
dence, R. I. 


Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 
ain, Conn, 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Brown & . oo? Mfg. Co., 


dence, 
Pratt & Whitney Co., Hartford, 

Conn. 
John M, Boat, Gage & 


Rogers, 
Irill Works, Gloucester City, 


Provl- 


Tool Mfg. Co., Fitchburg, 


R. I. 
Mass. 


N. J. 
Sawyer 
Mass. 
Slocomb Co., J. T., 
Starrett Co., L. S., 


Prov., 
Athol, 


Gages, Steam 


Crosby Steam Gage & Va!ve Co., 
Boston, Mass. 





Newark, N. J. 


Gould & Eberhardt, 
Edwin, 


Ilarrington, Son & Co., 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa 

Niles-Bbement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine Co., D. E., New 


London, Conn, 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

tultman & Co., F. H., 
Ohio. 

Earle Gear & Mach. Co., 
deiphia, Pa. 

Fawcus Mch. Co., Pittsburgh, Pa. 

fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & E berhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 


Cleveland, 


Phila- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland. O. 

Messmer Mfg. Co., Ferd., St. 
Louis, Mo. 

New Process Raw Llide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Philadelphia Gear Works, 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 
Simonds Mfg. Co. Pittsburgh, Pa. 
Walcott & Son, Geo. D., Jackson, 
Mich. 


Phila- 


Gears, Molded 
Caldwell & Son Co., H. 
cago, Ill. 
Farrel Fdry. & Mach. 

sonia, Conn. 
Franklin Mfg. Co., 
Greenwald Co., I. & I 


W., Chi- 


Co., An- 
orm. mM. 
., Cincin., O. 


Gears, Rawhide 

Chicago Raw Hide Co., Chicago, 
paiee Machine Co., Pittsburgh, 
i... & Scott Co., Cleveland, 
x, Raw Hide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa. 


Gears, Worm 


Albro-Clem Elevator Co., 
phia, Pa. 
Fawcus Mch. Co., 
Gould & Eberhardt, 
Morse, Williams & Co., 


Ihiladel- 


Pittsburgh, Pa. 
Newark, N. J. 
Phila., Pa 


Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Graphite 

— Jos., Jersey 


he rucible Co., 
J. 


City, N. 
Lubriphite Co., Jersey City, N. J. 
Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Diamond Mach. Co., 
i Be 

Heald Mch. Co., Worcester, Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


Providence, 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vi 


Grinders, Cutter 


Adams Co., Dubuque, 
Automatic Mach. Co., 
Mass. 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J 
Niles-Bement-Pond Co., New York. 


lowa. 
Greenfield, 


Mach. 





Grinders, Drill 
Hleald Mch. Co., Worcester, Mass. 


Niles-Bement-Pond C o., New York. 

Staudard Tool Co., Cleveland, oO. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Tool 

Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock 
ford, 


Ill. 
Brown & Sharpe Mfg. Co., Provi 


dence, R. I. 
Diamond Mach. Co., Provi., R. 1. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York. 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 
Grinding Machines 
aed & Co., Chas. H., 
Lil. 


Co, Jd. GG, 


Chicago. 


Saco & Everett, 


Mass. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Builders’ Iron Foundry, Provi 
dence, R. 


Diamond Mach. Co., Prov., R. I. 


Falkenau-Sinclair Co., Phila., Pa 

Goodell-Pratt Co., Greenfield. 
Mass. 

Greenfield Mach. Co., Greenfield. 
Mass. 

Hill, Clarke & Co., Boston. Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Niles-Bement-Pond Co., New York. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Norton Grinding Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 


York. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring- 
Oo 


field, O. 
Vandvek Co.. J. R., New York. 


Vitrified Wheel Co., Westfield, 
Mass. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Woodward & Rogers Co., Hart 
ford, Conn. 

Grinding Wheels 

Builders’ Iron Foundry, Provl- 
dence, R. 

Carborundum Co., Niagara Falls, 

Diamond Mach. Co., Prov., R. IL. 


Hampden Cor. W heel Ce., Bright 
wood, Mass. 

Niles-Bement-Pond Co., New York. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Westtield, 
Mass. 

Whitney Mfg. Hartford, Ct. 


Grindstones and Frames 
Athol Mach. Co., Athol, Mass. 
Niles-Bement-l’ond Co., New York. 
Gun Barrel Machinery 


Diamond Mach. Co., Proy., R. I. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., IHlartford, 


Co., 


Co., 


Conn. 
Reed Co., F. E., Worcester, Mass. 





West Hlaven Mfg. Co., New Haven, 


Conn. 


Hack Saws, Power 


Atkins Co., E. C., Indianapolis, 
Ind. 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 

Diamond Saw 


& Stamping Wks., 
Y 

Freeport, III. 
New York. 
Henry G., 


Buffalo, N. 
Hoefer Mfg. Co., 
Niles-Bement-Pond Co., 
Thompson, Son & Co., 

New I[laven, Conn. 
Resek Mach. Tool Co., 

Ohio. 

West Ilaven Mfg. Co., New Haven, 

Sonn. 


Cleveland, 


Hammers, Drop 


-—— & Spencer Co., 
Bliss Co., E. W.. Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg Pa. 
Merrill Bros., Brooklyn, N. Y. 
Miner & Peck Mfg Co., New 
Haven, Conn. 
Niles-Bement-Pond (Co. 
Perkins Mach. (Co., 
Mass. 
Williams, 
Ill. 


Hartford, 


New York 
So. Boston, 


White & Co., Moline, 


Hammers, Pneumatic 


Cleveland Pneumatic ‘Tool Co., 
Cieveland, O. 

Dallett Co., Thos. H., Phila., Pa. 

Ingersoll-Sergeant Drill Co., New 
or 

Niles-Bement- Pond Co., New York. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Rand Drill Co., New York. 

Hammers, Power 

Niles-Bement-Pond Co., New York. 


Scranton & Co., 
Conn. 


The, New Haven, 


Hammers, Steam 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 


Chambersburg Engineering Co., 
Chambersburg, Pa. 
Cleveland Punch & Shear Wks. 


Co., Cleveland, O. 
Niles-Bement-lond Co., New York. 


Heating and Ventilating 
Appuratus 
American Blower Co., Detroit, 


Mich. 


Ruffalo Forge Co., Buffalo, N. Y 


Sturtevant Co., B. F., Boston, 
Mass. 

Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York. 


Hoisting and 
Machinery 


Conveying 


— Hoisting Mchry. Co., New 


or 


ag | Engineering Co., Cleve- 

an 

Caldwell . Son Co., H. W., Chi- 
cago, Ill 

Hunt Co., Cc. W., West New Brigh- 
we me. F. 

Link Belt Engineering Co., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 


C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Yale & Towne Mfg. Co., New 


York. 
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Special Tools for Rapid Planer Work. way, the lower end connected with w mist rs | ors 
BY E. E. WOOD. special tool-holde1 toy ‘ fs - 


The milling machine has of late years Fig. 1 illustrates this device ready 
largely usurped the former field of the use Fig. 2 represents in det the t | fou vay 
planer. Having had considerable more or holder, the forming tools and 


less unsatisfactory experience in milling 


lathe beds, it was natural to return 


planing, and while a time-killing ope 


~~ 


tion, it was in the end satistactory as 


quality. I do not want to go on record as . ) l \ 


condemning the milling machine; far | 


from it. It l 





s indispensable in its place, 


1 


but, unlike some of the patent medicines | 
it is not a cureall for everything Saar 


In returning to the planer | had som | 
ideas for special tools and fixtures for th« _— - 





rapid planing of lathe beds, which were 
opposed to all previous practice, and 
fact I was told by a number of machin 

tool builders that the job could not be 

done as I proposed and produce good | 
work The general practice to-da 
well as in the past, is to finish the V's o1 


carriage ways with a single tool feeding 


down with the tool carrier set over to 45 

degrees. In my method the first operat 

is to rougl ff the scale nd, by using a ’ 

variable-speed countershaft or else a vat | | 

able-speed motor and round-nosed tools, m= _ — | 

this operation can be accomplished very \ | 
] 


quickly, provided tl 














new high-speed steels a surface speed ot ~ : : olan El 


from 40 to 50 feet per minute can be mait FIG. 2. TOOL-HOLDER FOR PLANING V’ 
tained and with a generous teed 
Roughing and finishing the V's is a ing link respectively. It 1s better to have neal 
complished by using a_= special cast-iron two set f these fixtures, one tor roug , ther ‘ 
tool-holder with also special forming tool ing and one for finishing The cutting for 
This holder is attached to the machine b edges of the forming tools are at an angle To ft the t\\ \ 














FIG. I PLANING THE V’S FIG. 3. PLANING THE FLAT BETWEEN THE V’ 


running the regular tool carrier up as far so that in finishing the V's they get a a holder is used and applied to the 
as possible and sliding the tool-holder be- shear cut, which produces a much better chine in the same mannet the one di 
low it on the same slide, using a short gib surface and requires very little scraping at scribed, except that the tool-holder is d 
to clamp it. The adjustment up or down the final finish. The planer should not be igned to carry a broad tool set at an 
is provided by a connecting link clamped run above 15 feet per minute for this angle (horizontally) of 30 degrees, it 


in the regular tool-holder in the usual scraping cut ing much Ie iable to chatter this angl 

















raight or para with the 
Cuts of from & to 12 inches 
de with this tool by run 
© in thoout 15 tee per minut 
Fig Hustrates tl device in use, and 
J 
a ? | 
JS , } 
be } 
| 
s LJ | 
— = | 
= r — os — ase } 
\ \\ \ | 
} *y} -? }} 
J => ain 
\ b 
im WV i 
G. 4. HOLDER FOR FLAT TOOT 
Fig. 4 shows the cast-iron tcol-holder and 
utter in detail 
These operations having disposed of the 
top of the bed, we come next to the under 








FIG. 5 
‘ut for the carriage gibs The two side 
heads of course could take care of the two 
uuter edges, but they are not provided 
with a cross feed, also the tools clamped 
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n the two heads on cross-rail to cut undet 


1 


the two inner edges have to drag the whole 


length on the return stroke, which soon 


destroys the cutting edge; 


also we wanted 


to have all four heads cutting at the same 


time. To accomplish all this I designed 
two tools for the two inner under cuts, 
which have proved very satisfactory \s 
rigidity was of course required, we used 


234-inch square stock, as large as could bk 
The 
was tapped or threaded with 2-inch, four 
pitch U. S 


the holders. lower end 


clamped in 


standard thread for a depth ot 
about 3'> inches, and a forging was made 
with a shank threaded io fit the holder, 
also a square hole provided to clamp the 


tool. The 


screwed down to a seat, but 


the forging 
left 


cutting shank of 
was not 
away a little, and a stud was inserted for 
a stop against the holder, which prevented 

from turning while the tool was cutting; 
but on the return stroke, as soon as the 
tool commenced to drag, it had a tendency 
to unscrew the forged holder and thus r« 
the tool. A spring was provided to 


Be ~ 
ICAS( 


return the same to cutting position at the 


end of the return stroke. Fig. 5 illustrates 
this arrangement in use, and Fig. 6 shows 
the details. The holders were of cours« 


made right and left 
Note the chain and 


prockets at the 


of the CTOSS rail; the Sse connect the two 
long feed screws with the feed screws of 
the side heads, the difference im sizes oft 


prockets compensating for the difference 


in the lead of the twe and thus al 
lowing 


SCTCWS, 


all four heads to feed at the same 


time. 

Before designing and applying these de 
vices the time taken to finish four lathe 
beds, each 7 feet in length, ready for the 
crapers, was fifteen hours on the planer 





UNDERCUTTING BOTH EDGES OF BOTH BEDS AT ONCI 


and forty hours on the milling machine, 


and since applying the special 


average time consumed is) eight h 


which makes a material and. geri 


January 14, 


1904. 
expenditure for special 
good. In 


would say 


saving, and the 


was very rapidly made 


justice to the milling machine, I 


that the machine used was not a strictly 


up-to-date machine 





Discussion in France of the Question of the 
Adoption of the Metric System by the 
United States Government. 


alluded to the 


tact 


read be 


We have previously 


paper by F. A. Halsey 


lat the 


fore the American Society of Mechanical 


. — 



































i 
i — 
Wee 
Am 4 Ma 
FIG. 6. TOOL-HOLDER FOR UNDER PLANING 
ingineers a vear ago was to be translated 


American 


zm 2 cle 


Cham 
des 


con 


ito French and that the 
ber of Commerce and t 
Ingenieurs Civils de France were to 


sider it We 


the 


] 9 ] - } } : 
Nave received trom the sec 


retary of first-named body “Bulletin 


No. 23,” which contains ‘f what 


took place at a meeting at the mat 


ter was considered In the pre face it is 
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exp ned that at the request « f the Ame! difhie es nt t d m I it | 
ican | mber of Commerce the conference measures f 

i \ I I e Societe des Ingenieurs le pointed fir f vy reading {8 

Civils was devote: » the cor n extracts trot r read at tl diff oe 
1de1 I ¢ ad pt l I ( 1etric j é ce general Ics 1S \V/ SuUTCS 

Vste \ he rOVE ment f the United d €éa sevres ) I t far back I ( 

ot ile 1 cel iin que ~ S tl if were > SIO tiie de 1 I ] tf [ hid I 

to De S ( did not reaci the mel S nbering if varns \ pe i I I 
un f lay ot the meeting nd herefo } that t was 1 pted I Val u ( I \ me 
to e to be fully considere \ com- gresses that follows Vier n 187 
mittee was theref ippointed to con it Brussels in 1874, at Turin n 1875, and manut 

side hem. this committee consisting of at Paris in 1878 and 1900. Thes« different The prot 

Messrs. P. Bodin, president of the society; congresses, as a matter « f fact, chose f S tl 





Lenicé Ed. Simon and R. Sorea The gramme or tl 1 ples : 
pretact el goes on to Say He cited cK ] eK ns ot \I H 1 I — 

Che replies ll impress with thei v, who tried to prove that the Br | Fret G 
direct simplicity d fair-mindedness and system of numbering was employed tor t ( 





no ifter 100 vears | ce has not p illy tl French and German system ( iry rt u 
Su ce iC » ) n¢g I { CW 5 Y t m icc nt T { T 4 nt » 1 ind 4 he I \ \ ew. 

















| ; \ KI WI ] \ ( \m«e il Cci¢ in S rr g xampi \ ! 
( 1 f Commerce has g advocated t contrary jlicity of Eng 1 t 
ptior f the metric system Dy I ( ( p t numb ¢ of | t 
governn It appears the oppo- yarns, and stated ealit Br S & 
nents of idoption of the metric sys sh dealers employ e methods ot 
n United State n discussing ering than ther extile n | { f 
f sure, drift into a mass of deta Monsieur Simor plained 
( pposition, while the testimony f France the wished tf fication 
those ving had most experience that yet been 1 ed due on one hat \ 
ange from our present confused sys (for domestic consumption tain | ! 
en the simple metric stem can be habits ‘ n tl oth foreigt : 
ymplished w it ser difficulty and de) to t f t] I lat g f f 
W reasonable tim« Sucl step preponderant { text market | vO ! Fret é 
\ 1 simplity WOT peopk French weavet e 3 ced empiov tft t t t 
nd dow! arriel common English systen g as England dos f ‘ 
yugiit { the world not d pt ( l netriqu vstem i eT ! 
( etin 1 extract from the min Monsieur Edouard $ g ngen f f 
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subject. He said that in the United States 
all river and harbor work was carried out 
by the Corps of Engineers of the Army. 
In 1874 he was attached to the work on 
Ohio River under the direction of 
Colonel Merrill. The problem 
establish a channel by means of movable 
jetties. As nothing existed in English on 
to obtain 


the 
was to 


this subject, it was necessary 


information to consult French publica 


tions. In these everything was expressed 
in metric measures, and it became neces- 
1876, Major 


he spent 


sary to employ them. In 
Mahan France, where he 
three months in studying the interior 
His studies gave him a great 


came to 


waterways. 
deal of experience with the metric system, 
the convenience of 
soon realized. Since then he had employed 
it a great deal, and above all when he had 
Often 
he had converted his American data into 


value and which he 


had difficult computations to make. 


metric terms; made his computations, and 


reconverted the results. By this means he 
had often realized an economy in time of 
50 per cent. 

had 
an inertia that it was difficult to overcome 
Although he 
metric system, and had employed it large- 


But, on the other hand, the mind 


was a great partisan of the 


ly for thirty years, he had always experi 
enced great difficulty in thinking in this 
When kilo 


grammes per square centimetres were men- 


system stresses of so many 
tioned, no idea was conveyed to his mind, 
and he found it necessary to convert them 
into pounds per square inch It 
difficult for Americans, who had the habit 
of the latter form of expression, and who 
them, to at 
understand what was meant by measures 


was very 


heard no other about once 
expressed in kilogrammes and centimetres 
This form of expression frightened the 
American people a little, because they did 
not understand it, and it was difficult to 
make them appreciate the great advan 
tages of the metric system over the one 
actually in use 

Monsieur Cheysson, Membre de I’Insti- 
tut, took up of the 
question. It seemed to him that all of the 
objections presented by the adversaries to 
the introduction of the 
might be summed up by the practical argu- 
ment: “It is not clear that any commer- 
advantage would result from the 
adoption of the metric system by the Unit- 
ed States.” 


the economical side 


metric system 


cial 


Monsieur Cheysson explained that an 
identity of language figures among the 
factors which could influence the relations 
between different countries. If it was dif 
ficult to determine mathematically the 
value of this influence, it was in no case 
important; by its continued influence, it 
finally made itself felt in the law of supply 
and demand, and thus reacted upon com- 
mercial intercourse. 

Besides this, and always from a prac 
tical point of view, it was a great economy 
to relieve engineers, accountants and, in a 
word, all of a from 


computers country, 
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them by 
and 


inflicted 
system of 


the loss of time upon 
an inconvenient 


The Americans were precisely 


weights 
measures. 
the people who never hesitated before any 
in order to improve their me- 
chanical equipment. Why, in the case of 
did they cling to an inefficient 


sacrifice 


measures, 
tool that has been successively cast aside 
by all other countries ? 
Finally, Monsieur Cheysson, basing 
himself upon the words of the preceding 
speakers, showed how the American sys- 
tem was eaten into by the metric system 
on all sides, for geodesy, electricity, screw 
cutting, designation of textiles, etc. He 
closed by saying that he was firmly con- 
vinced that when the American people 
made up their minds they would bring to 
the rapid adoption of the metric system 
those qualities of decision and energy, of 
which they had already given so many 
proofs, and thanks to which they had real 
ized in a few years a progress that would 
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Question 16.—How can it be explained 
that the persistent efforts of the authori 
ies and the stringent laws on the subject 


of weights and measures have not suc 
ceeded, after more than a century, in pre 
venting the every-day use of the old meas 
ures? 
Question 17.—Can it be denied that there 
actually exist two systems of weights and 
measures in France, the metric system and 
the old system of weights and measures ? 
Answers 16 and 17.—At the commence 
ment of the application of the metric sys 
tem in France there was, frequently, hes 
itation, owing to a great extent to the 
radical the 
But the metric system was not really legal 


to the exclusion of every other, until Janu 


changes in political regime 


ary 1, 1840—that is to say, a little more 


than sixty years ago only on 


To-day 
system of measures exists in F 
it is absolutely incorrect to 


old measures are still employed in 

















FIG. I. 


have elsewhere required centuries to ac 
complish. 
Among 


seem most interesting or enlightening are 


the answers to questions that 
the following: 
the non- 


“sous” 


that 
decimal division of the franc into 


Question 7.—How is it 


is more generally employed than the deci 
mal division into centimes? Is it true that 
it is proposed to coin a non-decimal piece 
centimes, and why? 

7—The 


only in speaking, is merely an old popular 


of 25 


Answer name sou, employed 


appellation applied to the new piece of 5 


centimes. Sut in all transactions, how 
ever—even the most common—o.os F. is 
always written—which of course is a deci- 


mal fraction. So, also, the coin of 0.25 F. 


not yet in circulation (1) is a strictly 
decimal fraction in conformity with its 
proper definition. The real unit is the 


franc, which, with its decimal subdivisions, 
serves as the basis of all monetary calcu 
lations. 


AN ENGLISH 


TURRET LATHE 


country; even their values are becoming 


more unknown. The popular names of the 
old measures which, as stated before, des- 
ignate, at the present time, metric meas- 
ures, have given rise to the belief that the 
two systems are coexistent; the only nota- 
ble exception is to be found in those in- 
dustries or trades in which foreign nations 
which have not yet adopted the metric sys- 
tem have such a preponderating influence 
as to thus far impose the use of their own 


weasures., 





An English Turret Lathe. 
The accompanying engravings illustrate 
turret lathe for general shop purposes, 
it being designed especially for handling 
bar work and castings and forgings where 
machined in insufficient quantities to war 
rant the employment of special equipment 
for each class of work. 
The spindle of this tool carries, as shown 
in the half-tone, Fig. 1, a three-step cone; 


this is driven from a two-speed counter 
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if 


3 lever in front of 


of h 


Twelve spindle speeds are thus av 


shaft by a 3%-inch belt, the transmission means the 


being direct to the spindle by a friction 
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head. uni 
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ailable. an nary a plug carrying a 


Tace-pia 






























































clutch, or through back gearing running The spindle has a 2'-inch bore admitting live center then being inserted into e 
within the headstock and bed, and a posi a 2 1-16 inch rough bar, and the nose is taper mouth of the hole through the spi 
| | 
tive clutch, the change being made by threaded to receive a special three-jaw dle. Cutting off, f ng, rdinary 
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carriage, while the rear half is ma the bed and 9 inches over the carriage. The in short time. For milling the revers« 
hined in an auxiliary casting securely maximum travel of the turret is 21 inches. side, two holes ff were drilled near the 
itted and bolted in place after the turret and the worki travel of the saddle, 15 inside of the finished arc, two { u 
dropped 11 position. At b is repre- inches. The cross-slide has a 7-inch move- large enough to come in contact with the 
ed tionary central disk carrying m«¢ The machine weighs 2,800 pounds; re were fastened in them, ( wa 
( king pin c and above this a guard it is built by Joshua Buckton & Co., Lim- reversed and the second side f tl 
ng d he front portion of the bearing ted, Leeds, Englanc same way ‘or cutting th If eet 
¢ | port the | ls, J l 1 | ig 
rt turret is cut away (as shown in - eee he whole rigging was removed \ 
1) 1 turre rroken off at the Arc Milling and Boring Rigs. & Sharpe milling machine with a 
( ( ng two bearing surfaces at BY GUSTAV FIEDLER. milling attachment, which was s« 
d e contact is well out toward \n arc-shaped piece shown in Fig ngle of 14 degrees, the ang f 1 
re nai +] + +} tile ‘ 26 inches and lees:  -apiiuaeaah. aatacel jai oe er 
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The Machining of Multiple-Throw Crankshafts. both headstock and tailstock face-plates chuck jaws grip the work where they will 
Having described in a previous article are driven, not however to transmit any do the most good. When the jaws are 


the methods followed by the Tindel-Morris adjusted to the work, the set-screws aa 


turning effort to the work, but to insure 
are loosened and the bolt / tightened. The 


Machine Company, of Eddystone, Pa., in’ its true revolution and its maintenance in 
parallelism with the center line without 
To avoid back-lash themselves on the 


set-screws being loosened, the jaws adjust 


ngle-throw crankshafts, we 
bar c to suit the ine 


machining sing! 
t Tindel-Albrecht angular displacement 


1 1 


W how their late 

















FIG. I THE TINDEL-ALBRECHT CRANKSHAFT LATHE 


t running, the pitches qualities of the forging, and after the tight 


haft lathe for multiple-throw shafts ind insure smooth 


of the driving gears of the steady rest and ening of bolt b the set-screws are tightened 


f course, equally applicabl 


thoug] 
single-throw shaft face-plates are made to differ, that of the insuring positive support of the work as 
The forgings for this class of work are — steady rest being much the coarse! well as a driving effort at the nearest pos 
ude, and the throws and wrist pins must Fig. 2 shows the steady rest in detail. sible point to the cut 

e literally “dug out” of the solid \ _ 

igh degree of accuracy is required, but, 

with tl omplex shape of the shaft and 


the correspondingly complex strains to 
which it ubjected when driven from 
one end, deflections occur which make the 
attainment of accuracy a very difficult op 
\dded to this are the difficulties 
of securing accurate throws, spacing and 


ilelism of the shaft and pins, all of 


cration 


par 
which difficulties grow rapidly with the 
number of cranl 

In the case of single-throw shafts, as 
described last week, the turning of shaft 
and pin done on different machines and 





the slotting and milling of the cranks come 








between the work on the two lathes. The 
lathe now to be described is, however, in 


tended for turning both shaft and pins, and 


the slotting and milling precede the lathe 
work—the shafts coming to the lathe ready 
for the completion of all the lathe work 
The multiple-throw lathe is shown in 
lig. 1. Its starting point is the driving of 


the work from a ring driving head or driv 


ing steady-rest, as in the lathes shown in 





the previous article In the lathe now 
shown tl head is, however, adjustable FIG. 2. DRIVING STEADY REST. : 
lengthwise of the bed in order that it mav 
Phe lathe and work have been adjusted lo provide for the adjustmeut of the 


always be set to drive the work bv the 
crank cheek nearest to the part of the to bring the crankpin next the steady rest shaft to insure correctness of throw of 
work he ng turned In iddition to this. ae ith the face plate centers and the the crankpins and of their angular spac- 
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ng, the face-plates are fitted with adjust- 
able slides and swivels shown in Fig. 3 
To adjust for the throw the slide a is slid 
across the plate by a screw b, the eccen 
tricity being read from graduated scales 
and confirmed by dowel pins fitting corre 


=<). 





OUUUUUUI,, obtained 


\ZTRR In turning a shaft, the face plate slide 
— ta ad are first adjusted to the required throw, 


AMERICAN MACHINIST 19 


To correct this, which is essential for the smaller haft il provided ft Lhe 
finishing operations, balance weights, eccentric adjustment is by a screw, and 
shown at the tailstock end of Fig. 1, are quickly mad . sion made for slip 
placed on the rear sides of both face ping the driving pinion it of mesh 
plates. These are both multiple and ad- order that the wor \ L the 
justable. With all the sections of the weights ad ed nt accurate balance 











the cente ne I tine i ( e clamp dog 
tightened ( ving steady rest id 
usted to the I ‘ t 1¢ ea 
tock and the let ind | ed. Tl 
completed, thi y re ( 1 and 
d ext ( t LW 
I g rig. 2 eing re 
1 I \\ irbing 
é mp dog ( i Wive i 
1 ed t W g xt pin I cel 
‘ ne hie ¢ ‘ ted t 
Sec 1 ral ‘ i é ¢ | nit 
ce 8 Wi { 
t re tur! | e-p ( 
adjust f ( ly if 
\ \ nto ( ( 2 ire | d t 
urna t ( eing 
idjusted f g di r 
effort né ‘ t 9 
D | | 1) 
ds f eee 
[ ( | I ( \ tu ‘ 
exce ‘ 
— ———— | the cranl é ) ‘ ‘ 
@eaving tii t 
Che ft g 
FIG. 3. FACE-PLATE WITH SLIDE AND SWI\ cntee net , ching 
sponding holes shown in slides and face cing Oey 
plates. The throw being properly adjust ' 
ed, the various crankpins are brought _ 
uccessively in line with the center line of , 
the face-plates by revolving the swivel 
which is graduated in degrees and, lik« 
the slide, is fitted with dowel pins and 
holes to confirm the reading of the gradu 
ited circles. In order to insure that the 
angular adjustment of the swivel shall 
be carried to the work, it is essential that 
no back-lash exists, and to insure this the 
clamp or caliper dog d is provided, which 
grips the shaft and connects mechanic 
lly with the face-plate 
[To provide the necessary support of the 
tool, which must naturally project con 
siderably in most cases, the tool block ny 
shown in Fig. 4 is furnished. This block Q 
swivels at the joint a, and either front or J — 
rear side may be presented to the work 
The rear side, as shown, has a narrow = 
projecting wing b, which has a second 
tool-post, and. being narrow, may enter - 
‘ + 4 a 
the space between the crank cheeks and = l 
support the tool nearly to its point. For reientninsiaaiians 
, ‘ ~— ee 
small shafts having insufficient room be 
tween the crank cheeks for this wing, the 
tool-post is turned to the position shown 
in the illustration, and an adjustable sup 
port c is used to take the pressure of the weights in the st extreme eccent usag t é I i rnating 
ut position they are suffici to balance the dimer ( e opening 
With the shaft set in the eccentric pos heaviest shaft for which the lathe of th ( i d 
tion for turning the pins, its effect is of adapted, and by removing some of the s¢ called respe ( 7-, 28 1 45 
course to throw the lathe out of balance tions and reducing the eccentricity the inch machin ( vacitie inge from 
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end, may be, to find that neither 


will go on the work. Now if : 
gage was made, as in Fig. 2, s 
large end marked “Go” was disting 


1G 


nipulating 
it up, natural] 


be tried first; if that would 





would kn 


ww it would ( 
cther side. I have been requested 
eral men to chamfer ( g 
such ring gages for h ( 
ire some limit gages rat 
Figs. 3 and }, ind ( 5 
rv to follow tl ib 1 


position re 
he respective ( 

| ge. 5 sl vs a 1 comb 
gage used { sting the 

















4 ch single-throw and 2 nch triple another and, moreover, it may be that the 
throw fts in the first up to 16-inch second hole is only a screw or clearance 
ig w, Q-inch triple-throw and 15 hole. The toolmaker criticises the fore 
double-thro OK itive crank axle man’s orders for requiring unnecessary 
exactness, but the foreman knows why he 
cas gay se orders He sees, perhaps, that 
Gages. he must use that second hole as a gaging 
JOSEPH M. STABEL point to locate another or third point from, 
Ni da vhen a piece of mecha s the gaging of this from the first hele 
machine is perfected and ready 1 vould require an unpractical gage; or 
f ring, the fi thing to be con- there may be sot ybstruction in the way 
dered is the making of the gage which so that he cannot avoid measuring from 
itty ( 1 ry expen r ( espe the ect nd hole | do not advocate. nor 1S 
y when the mechanism of an inti advisable to use, more than one poin 
ite nature lo obviate rors in the gage on » to gage from, but oftentimes it 
g t e! ( ential point n Nl can € a ded 
f work, as an error in one gage may [ wish to mention right here a p 
{T¢ the iccurac\ othe s 1 tl I wl ch ] " ter been lr ueht ) no 
d h nes ( ; ised a ( nd whicl while having no Oo ) 
> | 
Go 
J 
| — 
| Not-Go a) 
4 4 
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‘ thu e erro rt e, the ring gage \\ \ 
Cite Coins o de Fic. 1 no t hardened | ned eT nplis 
r ( vii t tk ] it tten neg rit l eat 1 he oC end ear ( ~ 
lit It ( rec nurled ring which t holde the ground and f 
error | l by that ( t ence t .Ooo! he | ) wl 
e4 ed | \ to wh dian ( I hese a O! 0005 el tv o1 
} V thre rag have eel mace ind eact Wil f1 la | S1Z¢ Phe | ¢ Pp Rae 
( ty { Vv meat re vert Wing ! irled gis m ked witl I ¢ ective m piat 
all the g ig that have wed le ma sizes, and or th Stal l Ci Pin gages I 
ing of the first incorrect one So it 1 “Not g tle words forms and é tte ised g 
oby us tha the greatest foresight and te if a glance the @ ge 1s te Chey ire emp 1 go ¢ 
kill must be execcised when making th: be turned, but words are not’ faces that are obs \ 
masters It happens many times that a sufficient \ man working on a machine’ bottom of a hol Fie. 6 
man given a gage to make, with orders picks up that gage and uses it, perhaps, gage constructed for determining cae] 
to get it as nearly correct as he possibly many hundred times a day, and without of a hole. It is composed two plates 
can: the tool may be nothing more than a_ taking the trouble to look at the lettering, and which are « awa\ s 
distance gage for locating one hole from he will trv it on the work. turning end \ ive a three-p bear ng in ( ( 
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Student. 





he pra if his profession, and to earn 
money—say, $50 per month at the start. 
The college of engineering thus really at 
tempts to crowd into four years the educa- 
tion which in other professions requires 


Of 
by leaving out some of the cult 


course it can only be 


done, first, 
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now captains of industry, leaders of great 
enterprises, successful men in every sense 
of the word; men of broad culture and 
refinement, leaders of thought, in science, 
in business, and even in politics. 

The 


such men is that they throw away childish 


essential condition of success of 

















hirty years have been eminently success 


ful. They have turned out some thousands 


ft young men 


a large part of whom are 


ure studies which are preliminary to the things early in their freshman year, and 
»ther professional courses; second, by cut- buckle down to four years of intense hard 
ing down some of the time which the work. Many of them work in shops dur 
| 
SPECIAL DRILL TESTING MACHINE 
udent im liberal arts gives to athletics ing their vacations, and therein gain ex 
nd to society; third, by the most intense perience which helps them in their studies. 
udy and work during longer hours than <A few, a very few of them, become famous 
those of the academic course in athletic contests, but they are excep 
In this attempt, however, the engineer tional men whod come to the college en 
ng colleges of this country during the last dowed with active brains and sound bodies, 


the 


school, if he would keep up with his 


but the average man in engineering 


1- 
Class 


in professional study, can find no time for 
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any more athletics than the 
amount to keep him in good health. 


also, the engineering student can have but 


necessary 


So, 


little time for social pleasures. The aver 


student, in order to graduate, must 


age 
make up his mind to spend at least nine 
or ten hours a day in study, in work in 
the shops, drawing rooms and laboratories 
and in the lecture and recitation rooms. 
Many young men make a mistake i1 
coming to an engineering college, and they 
don’t find it out until well along in their 
course. Many come imperfectly prepared, 
and their courage in entering handicapped 
with conditions is more commendable than 
But to the student 


their judgment. who, 


whether entering with conditions or not, 


begins his work with a sound body and 


sound mind, with an honest intention to do 
‘3 


1 
His | 


utmost to succeed, with a willingness 


to forego, if necessary, the prizes of athlet 
ics and the pleasure of society, in order to 
get the time that is required for study, I 
offer the h 


have to irtiest ncouragement 





Power Absorbed in Drilling in Various Metals 
at Various Speeds and Feeds. 


BY H. M. NORRIS. 
Chere was given at page 1334, Vol. 25, 
a series of “Electrical Tests of Powe 


Required for Drilling Cast Iron from the 
Solid.” 
These tests were made by the Bickford 


Drill & 
on one of its 4-foot standard radial drills, 


Tool Company, Cincinnati, Ohio, 


Feed in Thousandths 


Revolutions per Minute. : - 
per Revolution. 


30.90 64.53 | 134-73 3-39 11.42 
32.91 68.73 143 50 3.76 12.66 
35-04 73.16 152.75 4.16 14.02 
37.25 77.84 162.54 4.61 15-49 
39.65 82.80 172.89 5.10 17.18 
42.11 88.06 183.88 5.65 19.05 
44.85 93.65 195.55 6.26 21.09 
47.70 99 60 207.938 6.93 23.30 
50.74 105.95 221.23 7.67 25.34 
5399 112.74 | 238 50 8.50 28.65 
57.83 120.01 250.49 9.42 3.72 
61.21 127.81 266.84 10.42 35.04 
TABLE I—SPEEDS AND FEEDS WITH 
WHICH MACHINE IS PROVIDED. 


it has designed and built 
Drill & Machine 
Mass., 


shown in 


since which time 
the Morse 
Company, New 
drill 
accompanying half-tone engraving 
The demand for such a tool 
by certain users of drills specifying the 


Twist 
3edford, 


machine 


for 


the spe 


cial testing the 


was created 


speed and feed under which they wished to 


operate them, and inasmuch as no two 


users appear to hold the same opinion as 
to what combination of speed and feed 
produces the best results, the Morse Twist 


Drill & Machine Company determined to 


install a machine in which drills could be 
tested under approximately any speed or 
feed that might be specified 

As the requisites of such a machine in 


cluded an elimination of all spring in the 


frame, a minimum number of transmission 


gears, an absence of clutches of any kind, 
great driving power and large number 
f speed and feed changes, it made an 
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} ] + } 1 } rt 14 . . +] : ] 
ideal tool with which to determine tne n the san piece I iron ad site s 0 ) s 
power absorbe* in performing work of 10, column C, wit different drill in a ) give \ 
various kinds It is thought, therefore, different pi f I ( \\ f 
Diam. Revolutions Feed Cubic In. Power Absorbed in Tes Average oH. ? 
Test of per per Removed Power per 
Drill Minute. Revolut’n per Min A B ( Absorbed. Cul Ir 
4 
I , 265.8 .O155 .50359 1.5¢ 1.92 1.71 I 52 2.249 
2 $6 “ .OI190 .959 1.92 2.07 1.75 1.92 1.94 ; 
3 ity .0233 1.197 2.10 2.17 2.02 2.10 1.755 
4 mn 265.6 .0286 1.491 2. 31 2.69 2.36 2.45 1.643 
5 : 264.5 .0350 1.815 2.45 3.23 2.69 2.79 1.535 \\ 
6 ; 179.7 .O155 1.230 1.51 1.75 2.07 1.78 1.447 
7 179.3 -O190 1.505 1.66 1.93 2.28 1.G7 1, 309 POWs 
5 : 175.4 0233 1.537 1.93 2.11 2.55 2.2! 1.203 
9 178.3 .0286 2.254 2.42 » 6a 2.82 2.64 1.170 1. W ( 
10 175.5 035% 2.720 2.52 3.15 3.19 3.06 1.125 
I i 125.8 O155 1.531 1.38 1.57 1.89 1.61 1.052 PI 
12 ‘ 125. O1go 1.865 1.48 1.50 2.17 I 52 976 XN 
13 124.7 0233 2.282 Se 1.98 2.37 1.99 .3872 
4 : 124.2 0256 2.79! 1.95 2.56 2.61 2.35 $53 
15 ' 123.4 0350 3.392 2.41 3. 3 23 2.89 $52 . 
i6 i 96.95 .O155 1.544 1.36 ..75 2.10 1.74 O44 ] 
17 i 96.42 .O190 2.245 1.56 2.0 2.44 2.02 Sgoa 
Is 95.52 .0233 2.739 1.79 2.57 2.61 2.32 547 
Ig in -0250 3-303 2.13 17 3.51 2.94 574 Echoes From the Oil Country — The Men We 
‘ 35 Se 2.9 3.6 2. 3 3. 30 So8 a 
-~ 95-14 O39 4.08 da >? 3 Hire And The Men We Don't Hire. 
2t I 76.20 .O155 2.057 I.42 ‘77 1.8 1.66 -799 
22 j 75-94 O19’ 2.550 1.67 2.04 2.35 2.02 791 
23 Ee 75.64 .0233 3-114 1.99 2.35 2.9 2.42 777 
24 74.66 0256 3.773 1.g2 2.86 3.08 2.62 694 
25 vis 74-49 0350 4.607 2.52 3.42 3.63 3 29 714 
TABLE 2. : 
' 
Power Absorbed in Drilling Cast Iron under Various Feeds, the Speed Remaining 
Constant for each Size Drill 
hat the appended tables furnish excellent - 
1 erial upon which to base a formula Diam. Revolutions Feed Cubic In Power Absorbed in Te Average nH. P 
. } 1 1 ‘ Test of er er Removed Power r 
_ ran iene ‘re v\ken } 1 rt I I I 
The readings were taken by an expel Dril rr Revelat’a | per Mie . ' bi conia Cubic It 
from the Triumph Electric Company, Cin 
cinnati, Ohio, who very kindly furnished 
, , . 26 165.5 O155 .5027 1.25 1.64 1.46 1.44 » 865 
the motor and testing instruments, con ; ‘ . 4 _ 
x a . 27 157.7 .5702 1.35 1.605 1.49 1.50 63 
sisting of a Weston 50-ampere meter, a 28 213. : .647 1.45 1.69 1.63 1.59 2.457 
Weston portable voltmeter and a Schaffer 29 235 . 7a8 1.55 1.76 1 6s 1.68 >. 324 
& Budenberge hand tachometer, each of 30 . 268.5 .8157 1.79 1.94 1.82 18s 2 268 
eS Se ner’ ' _—s 
which were calibrated previous to using - es : 
1Cil € ( t I : 31 34 II!. 0172 5435 1.05 I 4 1.07 1.18 I 395 
my - ~ + - : 
The machine was driven from a counter 22 125. ‘ 9503 1.06 1.38 1.21 1.22 1.284 
shaft belted to a constant-speed motor, 33 135. 1.026 1.51 1.76 1.58 1.62 1.579 
the power required to drive which, to 34 155 : 1.178 1.74 1.86 1.72 1.78 1.512 
' 35 175.¢ ' 1.337 1.50 2.10 1.81 1.90 1.421 
gether with that absorbed by the countet v9 Jo-9 II 4 
shaft and belt, was deducted from each 36 I 76 63 0190 1.144 1.2! 1.54 1.1 25 1.12 
reading. The results given in the tabl 37 ip 85 46 5 1.275 1.27 1.69 1.23 1.40 1.098 
represent, therefore, the power absorbed 35 i 96.65 . I 443 1.30 1.g0 1.49 1 56 1.o81 
] } lriven 1 which iclud f 39 ‘ 109 6 1.636 1.55 1.95 1.59 1.71 1.045 
by the driven cone, hich includes ; ; : 
t arive C ( 1 P , 40 124 2 1.853 1.78 > Oc 1.7 1.86 I O4 
course, the power absorbed by both worl 
and friction 4t 1% 61.44 211 1.59! 1.35 I 61 1.29 1.42 593 
Referring Table 1 it will be 1 that 42 “a 67.11 : 1.737 1.74 1.86 1.60 1.72 99! 
: : 77.05 : 1.995 1.82 2.19 1.75 1.92 )62 
that w e the maximum speed of the 43 aa fee : 42 4 
F : 44 86.18 2.231 2.09 2.30 1.90 2.10 41 
chine 8.6 times the minimum speed and 15 “ 97.40 ve 2.522 2.22 2.49 09 » 2 12 
he maximum feed 10.3 times the mn 
mum feed, the intervals are very small $6 I }2 16.76 0233 1.925 1.72 1.59 1.52 1.61 530 
: = sé — ¢ ‘ Q R r 78 66 5. 7 SO 
The letters A B and (¢ which app. 47 53.16 = 9 I 4 1.7 I 76 4 
] ’ 4 ! ig 48 60.41 2.4387 >I 2.05 y 2 824 
n Tables 2 to §, inclusive, indicate dit 49 67.11 ‘ 2.763 2.44 >, 28 21 2.22 S4 
ferent drills and pieces of metal. For in 50 75.94 . 3.127 2.65 2.67 2.38 2.54 SI 
stance, test No. 3A was made with a drill 
and in a different block of iron than test TABLE 3 
ae aoe ee ge ee _ , : 
No. 3B. To make it still plain tests | Power Absorbed in Drilling Cast Iron under Various Speeds, the Feed Remaining 
to 5, column A, Table 2, were made with Constant for each Size Drill 
the same drill operating in the same piece 
of iron, and tests 1 to 5, column B, with piece of iron in which tests I to 5, column whe les t nmending then 
a different dril in a different piece of C, were made, as each piece of 1 Wi cing ha ild su ha 
iron. Likewise tests 6 to 10, column B, drilled five times with five sizes of drills i differen g. | ! any | 
were made with the same drill operating The only conclusions drawn from these w ty \ ( » by 
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SsJsJ =)“ 


‘Excuse 


running it 


it looks as if he was looking 
And the man goes on with his 
e the superintendent walks up 


vou are the boss here, haint you?” 


Ided assent is the answer. “I came 
f | could not get a situation with 
a family 


u see, I have to support 


need all that I can earn. It takes 
money to pay rent.” 
can you do around a machine 


not a machinist or anything of that 
ut | am willing to do anything you 


somewhat be 


at. You see, [| am 

d | need a job very bad | will 

wthing for a little while until I 
something better. When would 


to have me come in ‘i 


Cubic In. 
Removed 


Diam. | Revolutions Feed 
of per per 


Drill Minute. Revolut’n | per Min. 
1, 155.9 O1I4 415 
189.9 ss .425 

192.4 .4306 

190 5 : 4264 

4 i234. O104 .5655 
; 125. i -574 

126.8 si 25925 

j 127.7 os 5867 
I $6.18 .0094 636 
$5.76 5% 433 

57.46 .6456 
85.88 . .634 
r'y 65.1 .0085 .679 
: 4.85 ’ .676 
= 65.7 Hy 685 
‘ 65.4 | .652 
I's 51.02 .0077 .694 

50.34 Ee .6849 
<i 51.32 Py .698 
; 51.2 sis .6966 
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other job. Can't you find something for a 


co 1 
good fellow t 


“What can you do around a 


1 
i 


hat wants work?” 


machine 


snop 
‘I don’t know much about a machine 
shop, as I never worked in one, but I am 
Diam. Revolutions Feed Cubic 


lest. of per per 


Drill Minute Revolution 
5! I $4.61 .O2T09 £3 
52 é 93-99 -O1905 I. 
53 a 102.40 .O1745 ‘. 
54 115.63 -O1549 E. 
55 . 31.41 .OT 402 I. 


for another 


me 


wanted to 
thous 


‘I suppose you would have 


o1 


Inctes 


Removed 
per Minute. 


3559 
$067 
jo55 
$067 


447° 


TABLE 4. 


Power Absorbed in Drilling Cast Iron under Various Speeds and Feeds, the ¢ 


out. 


ice 





1QO4. 


job. If I can’t suit you, throw 
You will be the first man that 
do that after I got started, 


19°? 
rh 


o get drunk 


30... 399 
Ina while: 


Power Absorbed in Test. Average 
Power 
A B Cc Absorbed. 
1.566 1.358 1.729 1.551 
1.494 1.255 1.639 1.464 
1.566 1.303 1.57! 1.482 
1.691 1.315 1.651 1.563 
1.753 1.332 1.756 1.614 
ub 


Inches of Metal Removed per minute Remaining Practically Constant. 


|Power Absorbed in Test Average H. P. 


Material. Power per 
| A B ( Absorbed.| Cubic In 
I. 5.20 | 1.36 | 1.36 1.3] 2.433 
1.46 | 1.41 | 1.49 1.45 3.411 
W. | 1.56 I.go 1.55 1.88 } 366 
M.S 1.82 1.84 | 1.88 1.85 4.338 
C9 SI .89 .go .87 1.535 
RS 1.05 1.05 -G9 1.03 1.794 
W. I ie | 8.42 | 137 1.46 2.506 
M.S 1.61 | 1.64 | 1.58 1.61 2.744 
« k -g2 .89 89 .go 1.415 
a6 .93 | 1.04 .98 .98 1.545 
3 5.36 | 1.33 | 1.41 27 2.122 
M.S. | 1.48 | 1.46 | 1.28 1 4l 2.223 
oe 8 67 67 70 .68 1.001 
oS 74 -7O Re Pf r.050 
ks, | BSF | B27 | 1.00 ee i. 1.678 
mS; | £33 | 8.30 | t32 1.35 1.979 
I .68 Of .78 .76 1.095 
a 70 87 76 Ss 1.168 
W.I. | 1.36 | r.22 | 1.14 1.24 1.776 
me. } O35 | B35 | 1653 1.41 2.024 


TABLE 5. 


Absorbed in Drilling Various Metals, the Feeds and Speeds 


Remaining 


Constant for each Size Drill. 


you ever work around a machine 
around machinery 7” 


not exactly; but you see I am 


pick up anything, and besides 
1eed work You see, I need the 
[ am hard up, I tell you, and 
family to keep. My wife is not 
and there are several little chil 
it need clothes. Will I come in 
lorning 

sorry that you are not available 


ng that I have to do.” 


I must go to work 


somewhere. | 


a wife and several small 


There is another man that 


ne. 
» see me.” 
‘Hello! boss. I am looking for a job 


have been working up at the stone quarry 


for about four years, and now they have 


and I have to some 


get 


‘I couldn’t afford to if | 


have a wife and a lot of little children 
that need all that I am likely to be worth 
to you or anyone else. All I ask is a 
chance to show you whether I can suit 
you or not. If I can't, let me go and there 
won't be any hard feelings on my part 
I'll go and try to find someone that I can 
suit. No use trying to work for a man if 
you can’t do his work.”’ 

“That sounds fair enough, and if it’ 
work that you are really looking for we 
will soon find it out. That is the only 
thing we hire a man for. Come in in the 
morning at 7 o'clock.” 

wonder if the man that has just 
stepped in wants to buy something, 
whether he is a drummer, or what? | 


‘ 
will 


“Was there something 


go and see. 


that we could d 


for you?” 


“Ves. 
am a machinist. | 
people in this part of the 


5 | 
KNOW 


Mr. 


[I am looking for a situation. | 
some of the best 


You 


know 


country. 


Mr. Smith, of course. The Mt: 
Smith that is in the bank. I just returned 
from a hunting trip with him lhere 

Jones that has the dry goods store 


we play golf together a great deal. He 


i great 


friend of mine. He would do 
anything in the world for me. I ofte 
Power Absorbed in Test Average 
Power 
A B "op Absorbed 


Diam. Revolutions Feed Cubic Inches 
rest of per per Removed 
Drill. Minute Revolution. per Minute. 
I Ly 183.3 O1549 .555 
2 4 IS1.3 ~ 1.239 
3 I IST. 2.202 
4 ty 1So. 3.422 
5 1% ISo. 1.927 
TABLE 6. 


SgI 727 2545 .522 
1.065 goo 1.037 1.004 
1.522 1.421 1.449 1.4604 
1.557 1.52! {[.371 1.76 
2: 37% 1.gi6 2.341 2.143 


Power Absorbed by Different Sizes of Drills under the Same Speed and Feed. 


willing to do my best at anything you care 
o try me at, and you can be sure of me 
eing on hand for business as long as I 
work for you. If you can start me in, you 
can see whether I can suit you or not 


Just try me and pay what you find I am 


worth, and if I am not suited I will hunt 


rO up 


to Mr. Brown's 


house. He 


satisfied when he meets me unless I prom 


ise 


to spend the evening with him 
“What line of work arr y the best 
ut me anywhere you see fit t It is 


all the same to me. I am as g 




















ist el if ( s son Closea 

the best liquor that I ever g n such a 
} 1 hrother 

trip, nd aiway sed 1¢ KE 1 Drotne 


‘You seem to be man of quite varied 
tainments, but I do n now of any 
thing that I can use you at at presen 
[ am sorry ir that, as you ar 
n sing the « NnCcé fal fetime I t 
the prize I val ng he firemen s 
picnic last mont but good day, sir; good 


er of many attainments 


mine to some extent I vi nd I 
alwavs glad to see him even if it 1s My) 
busv dav. I don't think tha he is in nee 
f anvthing in my ne ) perhaps he 
ws of someone that does and is going 
to give me tip How d’you do, and 
t 1s good word w vou to-day 
Evervthing is going well. I st dropp: 
re vou h 9 th ¢ 
king for worl He g r chur¢ 
ind ré ce gentleman; so nice and 
p e, } w, and then | : cl 
nice sings He has a class in the Sunday 
dis a great hand at the socia 
He must be a clever fellow What does 
h now about a machine shop 
Now, | \ don’t. kt \ I 1eve 
yp alien m -_ ] o , » 2 
b he nt gel ind would do any 
{ g ed him to Of « rse | 
doing ()n f the ( 1 hinists 
Pp » neal nd passed 
eh the rang f Mr. Davis's vision 
eral times, a1 d evidently presses him 


me extent.) ““He would be a very nic 
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he. The foreman smiled, as he answered, 


| think that I know all about him, and I 
have not the least fear that his wings are 
ipt to sprout; but if you will look over his 
time-slip you will find that he is doing a 
good, honest day’s work. You have never 
do anything out of the way in 

He does not 
any of the men in the shop, and 
What more do you 


seen him 


the shop. interfere in any 


way with 
he is here every day. 


want? I have had a number of people 
stop me on the street to tell me what a 
bad man he is, and some of them were 


rather indignant that I should keep him, 
after refusing to give work to some that 
they had mentioned. This man 
look for a job for himself, and after a very 


came to 


plain talk with him I was convinced that 
he really wanted it, and that his bad points 
with the 
little 


would not necessarily interfere 


shop. I would be willing to do a 
trading to get a few more like him, and 
will be glad to keep him as long as he 
keeps on as he has been doing.’ 

‘You are running things in here, and 


are to be held responsible,’ and the owner 


walked away 

“That man worked in the shop for sev- 
eral years, and finally left the town to 
take charge of a line of work in another 
hop. He was better off financially, and 
tood better in the community than he had 
before, and yet this shop was not being 
run as a reformatory, and I never have run 
a charitable institution either. Every man 
that I have working for me can look me 
full in the face and feel that he is giving 
value for every cent that he receives, and 
whenever he believes that he is worth 
more to someone else he can quit, and he 
still has my friendship and good wishes. 

“This may not be answering your ques 
tion very fully as to what qualifications 


we look for in men, and I will say fur 
ther: A man must be willing, or he has 
to have a driver over him all the time, 


and that doesn’t pay. A man must be 


reasonably honorable, or his work is not 
A man must be peace 
fellow 


to be depended on 


able, or there is trouble with his 


workmen. A man must be intelligent, or 
it costs too much to get an idea into his 
head A man must amount of 
persistence and tenacity, or he will not be 


have an 


come proficient in his work, and will not 


stay long in one shop. A man must have 


common sense enough to be reasonable 


and to adjust himself to his surroundings 


\ man must have a good opinion of the 
shop. I would not expect good results 
from a man that thought he was lowering 
himself by working for me. These are 


some of the things. besides the one that 
he must be able to do that which we hire 
him to do, and I Mr. Williamson, 
it will give you a general idea as to what 


our 


think, 


kind of material it is safe to send 
way.” 

Mr. Williamson smiled good naturedly 
“T never supposed that it was such serious 


business to have the responsibilities of a 


machine shop on one’s shoulders.” 
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“There is responsibility enough as it is. 
but it would be something awful if 
man had to try to get out work with every 
Tom, Dick and Harry that others tried to 
unload on him. We are turning away men 
every day, and yet one of the hard things 
about the job is to find men suited to the 
work when we do need them.” 

“T wonder if everyone that I have gone 
to trying to get work for someone has 
looked at the matter in the same light,” 
said Mr. Williamson, half to himself. “I 
must confess that that have 
been given woek is very small compared 
with the number that I have spoken for.” 

“T think that will find that most 
people have quite a good idea of the abil- 
ity required for their own calling, and that 
very few of us appreciate the fine points 
of the work of the rest of the world, ex 
cept in a few callings where the difficulties 
have been so advertised that they are apt 
You have no doubt 


the number 


you 


to be over estimated. 
heard of the man who was sweeping over 
on First sreet. Said he: ‘Some people 
don’t realize the skill needed to do a good 
They want to 
at it. Lots of 


fitness for it 


job of work on the street. 
put any sort of a 
them that 
never get up to where they are fit to be 


person 
have a sort of 
put on a street like this one, but are only 
\nd very few can 
has to be 
Bill 
He 


can finish around a corner or up along a 


fit for the side streets 
do the really fine work that 
done. Now, there is Bill over there 
is a good man at straight, plain work 


curb with anybody, but when it comes to 
doing a nice job of sweeping around a 
lamp post it takes a man of taste and ex 
perience, like myself, to do it so that it is 
a credit to the city... He might make a 
good man for the shop.” 

Some of my friends think that there are 
wheels around our establishment that are 
not in the machines. 





Influence of Automobiles Upon Country Life. 

One of the points of the 
motor-car or automobile development is 
the fact that there is a tendency by people 


interest in 


who have fine country houses for sale to 


them in «first-class motor-car 


journals, the increase of these advertise 
ments indicating not only that the class of 
the 


for such advertisements, 


advertise 


periodicals mentioned may become 
natural medium 
but that the facilities offered by up-to-date 
automobiles for traveling long distances 
quickly and easily and without regard to 
fixed time-tables, increasing the radius of 
a neighborhood and possibilities of com 
bining with country life a command of 
city conveniences through accessibility to 
them, are making country houses more 
valuable-—Marshal Halstead, U. S. 


sul, Birmingham, England 


Con 





(171) A device is wanted for turning 


radially, concave and convex, from inch 


to 2 inches. Preferably a device that can 
be clamped to the bed of a lathe or screw 


machine 
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Letters From Practical Men. 





Hardening Dies—Draftsmen as Time Savers. 
Editor American Machinist : 


The sketch shows an arrangement for 
hardening drawing dies, which I think is 
better than the one shown by G. D. at 
page 1773, Vol. 26. The center of a die 


can be made harder by the constant forced 
flow of the cold water through it than by 
using the tongs as he shows 

Referring to the sketch, A is a cast-iron 
block, roughly bored and fastened over a 
drain pipe; B, the die to be hardened; C, 
a pipe about 1 inch larger in diameter 
than the hole in the die and about 8 or 10 
inches long; D, the cold water faucet. By 
placing the die in the position shown and 
turning on the that it the 
nearly to overflowing, the water 


water so fills 
pipe C 
will be forced through the die, which 
when cold will be of the proper temper 

what G. D. 


From says of draftsmen |] 





HOLES IN 


FOR HARDENING DIES 


that if he was manager of a 


large concern, he would have all the tools 


conclude 


and dies designed by the machinists in 


While the 


capable, he is not the one to do it, as it 


the shop. machinist may be 
takes his time to get the design of what he 


wants into his head, and then he must 
work slowly and cautiously or he will not 
come out right in the end. 

When I am working in the toolroom, 
the foreman who wants a jig made brings 
me a sample casting, and with a few oral 
The 
is to sit down and 

the 

] 


Thinking I have it a 


instructions leaves, saying no more. 
first thing to do ther 


study out the design of jig, which 


takes time. ll in my 
mind, I start to build it piece by piece, and 


perhaps when I reach the last one I find |] 


have not made allowances for a certain 


part, and have the work to go over 
or perhaps throw away and make new. 


again, 


Now, if I had had a drawing I would 
not have lost time in studying the design, 
and could have worked much faster by 
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having the dimensions before me, and once the right size pulley is on the line” readers w recall, a number of contribu 
when the job was finished it would not shaft the most unintelligent helper can tions on the relative merit f emery 
only have been right, but would have had remember the second part of the rule wheels and grindstor ind the surface 
a better appearance, and not half the time One feature of the new high-speed tools speeds at which 1 tter might be safely 
used as without the drawing is that when ground on an ordinary emery operated, Prof. John | Sweet, wil 

I have known instances of a forming die wheel, even under a flood of lubricant, the opened the dis n, giving the satisfa 
being made by a toolmaker under the in surface of the steel becomes covered with tory experience he had had with an 18 
structions of the foreman, and after two fine hair cracks nch stone running peed of 3,00 
weeks’ work finding where certain allow We use very heavy tools of the new — feet pet nut rent letter 
ances had not been made, thus spoiling th« nches for nd nose dsex g | f that 
work. ction for parting t tind 000 

The managers of the large concerns er sectio1 eon rong fee ( . B La 
know what they are about when having cally carry \ ( 
draftsmen to design tools, dies, et » the increased speed Ohio Or 

Cleveland, Ol | >. % feeds \ ] dva v I | uC 00 | 

a anne section 1s t it the heat generated t thre ! S00 

Grindstones and High-Speed Tool Steels. cutting edge is more quickly dissipated 
Editor American Machinist I have often been shown dark blue steel 

\t page 1639, Vi 20 Iron Ou sha os \ ‘ ke 
draws attention to tha ch neglected q ‘ ew l | QO 
machine he mm p grinds ( of the 1 ds do d 
His letter gives the impr m that he hey a un re I r minut 
running a 39-inch stone at 450 turns pet with the self-hardening™” brand dh 
minute, which [ think must be a mistake, re much more commonly used 
is this means a periphe peed of 4,950 how | 1 gh they w run Jo t minute 
feet per minute nd pro ew f g 6 

Some time 1g | found ysell respo SO mue | \ ( \ ! I , 
sible for five grinding troughs (p1 ) 
nounced “‘trow” in Sheffield) with 6-foot O 
grindstones, all of which are used for ( tead of 4 led 


grinding heavy planing and slotting tools, aon XY 
etc.; and as no two of these stones were a 
speeded alike, | began tO make enquiries \ Editor \ ; 

as to the best safe speed The faster a A | \1 ve I" \ ie. 2? ie 


stone runs the better it grinds, so that the 








limit is only determined by considerations a wl not change the 
of safety. For manufacturing purposes in } enet! hi | ne it for granted 
the Sheffield trades, grinding edge tools, that t | that do not 
shear blades. ete.. the usual peripheral ] ‘ 1 ow 
speed is about 2,000 feet per minute; but i u — produc ke as set 
as accidents due to bursting stones are not PLANER TOOL AND CHIP viceabl ting rface na tap a 
unknown, and in a crowded machine shop when it heates ed in « n the 
such an accident may have far more seri they will produce the same shavings of a rdinary 
ous results than in the small grinding normal color and run for a much longet \lv rea n fort elief 4 based on 
“hulls” which contain nothing but grind period without regrinding if they are kept the fact that tap re ually subjected to 
stones, we prefer to keep well on the low. cool and well lubricated hard service n n-deep hardening, it 
side, and have fixed on 1,600 feet per min This may be accounted for by the fact jt does not eld at ones a l' do = ' 
ute as the standard speed that thes ols generally give It, not by ved by the 
Molesworth gives 650, and the “Prac the failure of the cutting edge, but by be pe y yr process Be 
tical Engineer’s Pocket Book” 800 feet, as ing worn away by the friction of the chip sid t] think it next to impossible to 
the right speed for tool grinding; but it is where it rubs on the nose of the tool in give ' ’ n in tempering, in 
impossible to grind tools, especially of the curling away, as at 1 in the sketch. | \ vhich will apply 
new high-speed steels, satisfactorily at natural to suppose that this abrasion will equally to tl rving grades of steel a 
these low speeds take place more slowly when the tool met with in rvdav practice Indeed it 
raking 1,600 feet per minute as the right cool and hard 1 when it is red hot idmitted by tap rs that no fixed 
peed, the following is a simple and easily We have found that these large tools are formy Dy rinkage can be 
remembered rule: Make the pulley on the much better ground on the grindstone than — yyad t of the varying 
driving shaft of such a size that its dian n any tool-grinding machine 1 the 1 . Ae ‘ 
eter in inches multiplied by the speed of ket, partly becaus t the hair cra ibove | ‘ te 
the shat revolu per 1 ite equal referred to 1 partly because they ¢ ; tan 
2,000 too large to be exped vy handled ev f t Ie 1 
Phu f the shaft runs 150 re utior n the larg \ ind oe Urp ire 
per 1 nake e 1 ey 20 ‘ chin ( 
dd met f the s] itt 1 | 200 revolu ns Wi I ‘ I ped ba \ Ly 
per minute make ( uullev 5 riche 1 6-10 t vith a swive Oo re andl 
diamet d so compound d by f { “on 
Ther e p \ t grind ( ! mal df . | I] t 
dle should be + | diameter of ‘ the t ve ( \ ( 1 
on | for a new 6-foot stone the grind dard S 
pulley should be 36 s diameter: when fadi1 \l a 4 . gy 
thie tol W rs down to 5 feet liametet Shefi 5 I \ pa 
put o1 30-inch pull 1 so When [We published in 1890, a ! hrinkas vhich 





is doubtless about four times as much as 
would ever be found in the worst cases. 

In conclusion, I would say that I do not 
conceive the tap manufacturer to be in 
need of instruction along these lines; but 
the toolroom man who may occasionally 
want to make an odd tap, with thread of 
definite pitch, may look with favor upon 
any suggestion which will help him to do 
As a matter of course, he will not 
trouble or ex- 


this. 
want to incur too much 
pense in preparing a case-hardening ar- 
rangement for tempering. I would sug- 
gest taking a piece of the steel being used 
and hardening it in fish oil or linseed oil, 
to see what the shrinkage amounts to, and 
then elongating the thread on the tap ac- 


cordingly. QuIRK. 





Thread Milling Cutter Angles. 
Editor American Machinist: 

At page 1801, Vol. 26, Mr. J. E. Stanley 
in writing about a threading job, winds up 
by saying ‘‘a job of this kind will make 
most of us appreciate a Pratt & Whitney 
thread milling machine.” 

Yes, ideal 


threads 


this is an way of cutting 
provided you have the cutter for 
the case in hand; and as far as I can see 
right here is where the trouble is going 
to be. 

The 
number of threads per inch, or give the 
linear pitch. Now, if this system is used, 
it means that to be (and what is 
the thread milling machine for if not to 
assure accuracy?) one must have a differ- 


common practice is to state the 


exact 


ent cutter for every different diameter of 
the same pitch; for we all know that the 
angle varies with the diameter when the 
constant. This is 

shown in the sketch: and if 


varies, then the width of the cutter varies, 


graphically 
the angle 


lead is 


as explained in connection with the thread 
tool at page 875, Vol. 26. 

If the thread milling machine is to do 
away with the lathe for this class of work, 


diam, < Lead » 


‘HEAR _\) 4 











Ag : 
K\ 8 E 
,i% BS | 
4 { bas | 
f / | 
Wy . 
american Machinist 
SHOWING CHANGE IN HELIX ANGLE WITH 


CONSTANT LEAD AND VARYING DIAMETERS. 
why not change the method of expressing 
the pitch and call for normal instead of 
linear pitch, except of course in the case 
of lead screws? and as these would be a 
standard product in the shop cutters of 
course would be The Pratt & 
Whitney Company no doubt have looked 


on hand. 


into this side of the question, and it would 

be interesting to hear from them. 
Personally, I am very curious to know 

what is the correct cutter for a V-shape 


Would the V-angle be 


multiple thread. 
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changed, or would the depth of the thread 
be changed and the 60-degree angle be 
retained ? E. J. Lees. 





Points on Grinding. 
Editor American Machinist: 
I read with considerable interest the 
grinding practice and some questions by 
Mr. Paul Wesley at page 1837, Vol. 26. 
The records he shows are very fine ones. 
It will be interesting for your readers 
to note the different surface speeds of his 
work. The smaller work shows the larg- 
est number were produced running quite 
slowly. 
In regard to the best wheel, speed of 
wheel, speed of work and traverse of table 


for grinding the %4 inch diameter by 114 


inch long work, which has been case- 
hardened, I should think that with the 
10x14-inch wheel a 24-36-60 Alundum 


wheel, giade K, running at 6,000 feet per 
minute, the work running about Io to 15 
feet per minute, a table traverse of 3 
of an inch to every turn of the work and 
the depth of cut all that the belt will 
reasonably carry—assuming that an effort 
will be made to give all possible power to 
the belt on this small wheel. If this is 
followed and plenty of soda water and oil 
are used, I should think that, with con- 
venient means for placing the work in the 
machine and driving it, an operator would 
be enabled to handle one of these pieces 
every minute, which would give practically 
60 per hour when the operator was con- 
tinuously at work. 

In regard to the method of holding these 
pieces, a good deal depends upon what 
conveniences Mr. Wesley may have and 
how his machine is arranged. It would 
seem, however, that the greatest amount of 
time would be consumed in the mounting 
of the pieces. C. H. Norton. 

Worcester, Mass. 





Screw Thread and Other Mechanical Practice in 
India, 
Editor American Machinist: 

I also remember being struck with the 
left-hand screws made by the East Indian 
jewelers to fasten hinged bracelets (the 
little spring snap clasp is unknown there). 
I, however, do not agree with the writer of 
the article at page 1809, Vol. 26 (from the 
Indian Textile Journal) that 
I examined quite a 


“such screws 
are always a bad fit.”’ 
number very critically and was surprised 
to find them an excellent fit. 

There are other things which are much 
more strange to us among the East Indian 
mechanics. They of course go barefooted 
and by long practice, and possibly by the 
influence of heredity, are able to use their 
feet almost the same as an extra pair of 
The native wood-turner’s lathe is 
a very The bed, made of 
wood, is placed on the ground without any 


hards. 
crude ¢ffair, 


legs. The operator squats on his hams 
and uses his left hand to work the bow 
that actuates the live spindle. It is evi- 


dently correct practice to balance the body 
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on both hams and the right foot (that is 
no doubt where we got our three-legged 
lathes and three-footed jigs), and operate 
the turning tool with the right hand and 
left foot, for they all do it. 

The cutler’s method of grinding was an- 
other thing that interested me immensely. 
The grinding wheel, made of wood, is 
about 6 feet in diameter by 3 inches face 
This is hung on a wooden shaft about 8 
inches in diameter by 4 or 5 feet long, and 
in the center of each end of the shaft a 
round iron pin is driven as a journal. 

The periphery of the wheel is charged 
with some abrasive compound; I could not 
find out what it These Orientals 
guard their trade secrets most jealously, 
and although I tried to bribe the boss with 
4 cents, to give me the formula, he gave 
One end of 


was. 


me the stony stare instead. 
a leather strap is fastened to the shaft and 
coiled several times around it. The helper 
grasps a cross handle fastened to the other 
end of the strap, gives a steady pull (much 
the same motion as rowing) and the strap 
unwinds and then rewinds round the shaft, 
the next pull sending the wheel in the 
opposite direction. The boss cutler sits on 
his hunkers, the the aforemen 
tioned lathe hand, holding the piece to be 
Between the great 
foot which 


Same as 


ground in both hands. 
toe and the next one of the 
he is not using as a prop for his body, he 
holds a piece of unglazed pottery, which 
he applies to the face of the wheel every 
now and then, evidently to cut the glaze 
on the wheel. Of course, as the motion 
of the wheel the 
verses the article being ground. 

And so on through every variety of 
handicraft, from the grinding of flour to 
the making of the most delicate fillagree 
silverware, the methods of manufacture 
are the same to-day that they 
thousand years ago; and yet I have seen 
work that it would be hard to duplicate 
for the same money in this country. 

For 4 annas (about 8 cents) I bought 
a. nest of little cylindrical wooden boxes 
The outside box, 
about 2 inches diameter by 3 inches deep, 


reverses, operator re- 


were a 


made on a hand lathe. 


contained ten other boxes gradually de- 
creasing in size to the smallest. The turn- 
ing was good and the lid of each box fitted 
nicely. 

Of course wages are very low, and living 
very cheap, especially so to the natives. 
(16 cents) and 2 
is a small loaf of 


Stevedores get 8 annas 
A rootie 
bread about the size of 


rooties a day. 
a man’s two fists. 
From 4 to 6 annas is a fair wage for a 
laborer. 
At Karachi I have bought a dozen live 
Karachi is 
As soon 


ducks for a rupee (32 cents). 
famous for turtles and oysters 
as a ship arrives and is berthed, the oyster 
walla (walla on board 
and makes a bargain for a lump sum, as 
much as he can get, with each officer an’ 


is a man) comes 


engineer to bring him a dozen or two 
oysters each morning as long as ship is in 
port. 
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We lay there two weeks, and I got my 
The 


second mate, who had been there before, 


fourteen dozen oysters for 32 cents. 


tor 10 
oyster walla gets stuck, for tramp steamers 


got his cents. Occasionally the 
are uncertain in their sailings and some- 
times stay a month or two in a port wait- 
ing for a charter. 

E. A. SUVERKROP. 





On Reciprocating Motions. 


Editor American Machinist: 

At page 1805, Vol. 26, Mr. Tecumseh 
Swift has an article on “The Obsolescence 
of the Reciprocating Movement.” Now, 
generally agree 
with him, although he makes 
marks that I must take exception to. In 
our work we have one job that at present 


speaking, I thoroughly 


some re 


is done by a rotary motion, which is a 
decided exception to the general rule. It 
is a job of cutting with a formed tool a 
steel block, 1% inch thick 


cial fixture to hold the work, and the fix 
ture has to be 3% inches diameter, as the 


We use a spe 


face of the work must have an approxi- 
We have to run 
the lathe in the back gears, and as the cut 
is but ™% 
than I ever saw in the slowest reciprocat 
ing with. As Mr. 
Swift says he never heard of a case where 


mate radius of 2 inches. 


inch, there is more lost motion 


motion I have met 
the change has been from the rotary to the 
reciprocating, I don’t know but he might 


be interested in hearing of one at least 
where it will be made in that direction. I 
have designed a special machine for this 
job, and as soon as I can I am going to 
build it. It 
chine of the shaper variety. 
cation of the work instead of the tool will 
be accomplished in a way that will practi 


The cut 


will be a reciprocating ma 


The recipro 


cally instantaneously return it. 
ting motion will be obtained by a spiral 
and the 
tained by cutting off nearly one-half of 


cam, return motion will be ob 


the cam, making it nearly an exact half 
of an eccentric with the other side flat. 


D. W. 


ROGERS 





An Interesting Threading Job. 
Editor American Machinist: 
At page 1801, Vol. 26, Mr. Jas. E. Stan 
under the title, an 
operation which reminds me of a some 


ley describes, above 
what similar job which I have seen done 
in the shop where I was employed before 
I took my present position. The threads 
and | 


the pitch was 1 inch; they (the shafts) 


were really on worm shafts, think 


were forgings with the worm part forged 
on them. They had to be made this way, 
as the bottom of the thread was the same 
shaft. They 
two of 


diameter as the were cut in 


three operations, which were ac 


complished with a cutting-off tool in the 
compound rest; the latter was set at the 
proper angle and the feed obtained with 
the 


The stop 


the compound rest screw; although 
cross-feed screw was also used 
screw was set when the first cut was taken 


and the tool was withdrawn from the cut 
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with the cross-feed; then in starting the 
next cut the cross-feed was returned to the 
stop, without disturbing same, the succes 
sive cuts being obtained with the compound 
rest screw until the threads were finished 
on one side. By using the cross-feed screw 
to back off the tool all the work with the 
compound rest screw was to advance the 
These shafts were made 
the 


tool for each cut. 


in lots of twelve, and whole twelve 
were cut on one side of the thread before 
the other side was touched; then the com 
pound rest was swung round for the other 
the thread that side of the 
finished. with a tool that 


fitted the thread two or three light scrap 


side of and 


twelve Then 


ing cuts were taken through each worm, 
using the cross-feed screw for this third 
operation. I neglected, by the way, to say 


that in the first two operations allowance 


was made for this finishing cut. The 
space occupied by the thread was laid off 
before starting in on the cutting, and 


when the second operation was completed 
the the 
helix as the cuts 


center of threads was left in a 


from each side met at 


the bottom. Of course this would be an 
ideal job for the thread milling machine, 
but at that time it was not on the market 
I would be 
that they will have one of them to handle 


willing to wager, however, 
this and some similar jobs in that shop. 
D. W. Rocers 
Taper Holes in Machine Spindles. 
Editor Machinist : 

At page 1785, Vol. 26, appeared an arti 
cle entitled ‘Taper Holes in Machine Spin 
dles.”’ 
ence in that class of work with the Brown 
& Sharpe 
in fact for several years have had charge 


American 


Now, I have had a large experi 
Manufacturing Company, and 
of making all their spindles, turning out 


and | 
how Mr. Kleinhans can get a good, true 


thousands every year, cannot see 


spindle with a perfect hole with the meth 


od he describes. It might do if they do 


not have to run very true, but ours have 


to run within 0.0005 inch limit. The way 


we put the holes in ours is to catch the 


small or rear end of the spindle in a true 
chuck instead of clamping it back to the 
face-plate, which is sure to cramp it; the 
other end of course is run in a steady rest 
is nicked 


We use three reamers: the first 


very deeply so the cutting edges look 
about like saw teeth; the second is very 
similar to the one described by Mr. Klein 


hans. These are held firmly and oil forced 


through them at 175 pounds pressure, t 


Phe third 


and is made to float 


wash out the chips reamer is 


formed without nicks 


so as to adjust itself to any position and 
leave the hole true to taper, which is test 
ed by a standard plug hardened and 


ground to perfect taper. We next put the 
like the one shown in tl 


in the hole, catch the 


test bar (about 1K 


article referred to) 


rear end of the spindle in an independent 


chuck, set our steady rest on the bar as 


near to the mouth of the spindle as pos 


sible, put an indicator at end of the bar 


50 


and throw the end of the spindle in the 
chuck until the end of the bar runs true 
at the indicator; then we turn up a plac« 


at the rear end for the steady rest, insert 


in the taper hole a special plug whic 


hardened and ground to the c 
put a dog on the end of the plug, 
this end on the live center, ho 


by two spring dogs to the face-plate, put 
{ 


the steady rest at the trued spot at th 
other end and true up the back center 
We next test the spindle to see if it is true 
by putting the test bar back in the taper 
hole and mounting in the lathe with the 
outer end of the test bar on one center 
and the rear end of the spindle on th 
other; with the indicator against the bar 
as near as possible to the mouth of the 
hole we turn the spindle by hand (with 
the lathe stil 


1) and if we find it needs 


correcting we scrape the rear center of 


I 


the spindle until it true The spindle 
is then machined, but before grinding we 
test it again in the same way 

Ei_mer F. TANNER 


Proy de nce, R | 





Proportions of Pulley, Gear and Lever Hubs. 


Editor American Machinist: 
The notes below are from actual prac 
tice, and give averages taken from the 


practice of four large manufactories o 
gears and pulleys regarding the diameter 


of hubs and bosses in proportion to the 

diameter of the shaft represented by D 
CAST IRON 

Heavy, very great shock 2D 

Standard, medium shock 1344 D Q 

Light, no shock 1564 D4-%& 
CAST STEEI 

Heavy, very great shock..... 134 D+ % 

Standard, medium shock 1544 D +- 3/16 

Light, no shock m4D+% 


the hubs 
bearings in proportion to the diameter of 
the shaft 


Following are lengths of and 


Hand wheels 1%4Dto2D 
Truck wheel 2Dto24D 
Levers 14D 
(In no case less than D.) 

Gear wheels 1344 Dto2™4 D 
Bearings 3Dto4D 
Pulleys 24 fac 

In the first four case f the second table 
the length of hub case n which it 
movable on shat to be treated as in 
the case f bearing 

HERMAN JONSON 


Non-Freezing Shop Windows. 


Editor American Machinist: 
At page 1791, Vol. 26, you pub re 
Ipe tor preventing the free ng of window 


i method tha Wort very well in na 
place a small electric fan in the window 
two or three feet away, and let it rut 
blowing the air at the window 
I suppose the explanation is that the 





60 


moisture is all dried off, hence leaving 


nothing to freeze; anyway, the glass is 
perfectly dry and clear. At the same time 
I think it is a very good advertisement, as 
the casual passer-by generally stops and 
tries to figure out why the fan is running. 
Perhaps the real reason never dawns on 
him until he realizes by contrast the dif 
ference in the appearance of the window 
glass in that store FE. J. Lees 





Two Cutter Hardening Kinks. 
Editor American Machinist: 
[ send you a sketch showing two styles 
cutters which, owing to their 


shape, gave much trouble in hardening 


[ am aware that cutters could be designed 
to lessen such trouble and insure harden 
i without cracking, but in this case I 
was held to certain sizes given ina sketch 
Cutter .1, owing to its form, gives more 


trouble than 2B, and will crack through 

















THE TOOLS TO 
YX almost every time. The cracking is 
caused by uneven contraction in the metal, 
the thin flange cooling very quickly and 
the he: 
with different methods of hardening, but 


vy body slowly. I experimented 
without good results, until I hit upon the 
two schemes indicated at ¢ and d, both be 
ing so successful that the hardening gave 
ne no further trouble. 

With a hack-saw or milling cutter about 
1-16 inch thick I cut into cutter -f in two 
places, making the divisions about as 
shown in the sketch. It is very important 
in making the saw cut that the bottom of 
the cut be about 'g¢ inch deeper than the 
smallest diameter of the cutter; or, in 
other words, radius e must be '¢ 1ncl 
less than radius f. In the case of cutter 2B 
[ did not make the saw cuts, but simply 
ut away enough stock to secure a cutting 
face in the regular way, then hardened a 
part of the cutter about as shown by the 
broken line, leaving the rest of the cutter 
soft. 
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Not long ago a young machinist told me 
of his troubles with cutters of this kind, 
and I suggested his trying this method to 
overcome the trouble. Instead of looking 
into the idea he seemed much insulted at 
my nerve in asking a mechanic to make a 
cutter in this way. &. TD. 





Photography as a Time Saver. 
Editor American Machinist: 

Photography is usually never employed 
by the draftsman at all, and the average 
employer never thinks of using it except 
when he has built a special machine which 
he would like photographed. Then he 
calls in a professional, and backgrounds 
are put up, and other elaborate prepara 
tions made 

Photography, from being a skilled pro 
fession, has become of late years little more 
than a simple mechanical process. With 
good apparatus and a regard for the rules, 


vad work is impossible Therefore there 
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BE HARDENED 


is no need to bring a professional in to do 
it unless there is either enough to keep 
one employed all the time, or so little that 
the apparatus would never pay for itself. 

Existing drawings or sketches can be 
copied, and if there is much detail in them 
photography is cheaper than tracing, and 
any variation from the original is impos 
sible. Existing machinery, or details of 
machinery, can be photographed, and if 
preferred a tracing can be made from the 
photograph, or the photograph itself can 
be turned into an accurate pen and ink 
sketch by inking in the outlines, and then 
bleaching out the photograph itself. This 
can easily be done by several different 
methods 

The practice of enlarging which is com- 
I 


ing more into use greatly reduces the 


expense of materials and apparatus. It is 
not now necessary to use large pl: 
have a large camera, or a large and ex- 
pensive lens. A lens that would perform 


faultlessly on a plate measuring, say, 5 
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inches by 4, but be very bad on a plate of 
twice that size, would nevertheless ac- 
curately transfer an enlarged view from 
the 5x4 negative to a sheet of paper of 
far greater size. The only essential things 
therefore are a small stand camera and a 
darkroom. The room must be rigged up 
for doing the enlarging in: and the camera 
may with advantage be larger than the 
size plate it is intended to ordinarly use 
in it, and have its slide fitted with adapters 
for smaller plates. 

A perspective tracing or line sketch of a 
machine can be quickly and accurately ob- 
tained without using a plate at all. It can 
be photographed direct on to a piece of 
bromide paper, limited of course to the 
size of the camera. This gives a negative 
which is as good for inking in or tracing 
from as a positive. A disadvantage about 
it is that everything appears on the oppo 
site hand, the proper way to look at a 
tracing from a negative being to turn 
the tracing paper over. The best plan of 
course, though it takes more time and 
necessitates two operations, is to make a 
small glass negative first and then enlarge 
from it to the required size on paper 

Dead front views, plans, end views, etc., 
to scale just as they would be drawn 
of course cannot be obtained with the 


camera, except from already existing 
drawings. <All photographic lenses, no 
matter what their focal length, give the 
amount of perspective that we actually see 
Drattsmen have accustomed us to about 
half that amount on paper. In mechanical 
drawing, perspective has to be ignored \ 
front elevation of a long lathe, for in 
stance, would consist of parallel lines on 
the working drawing without a sign of 
end view on any part. A photograph of 
the same, taken dead in front, would show 
the inner faces of both headstock and tail 
stock. Then, again, in photographing ac 
tual objects with the camera, only those 
parts which are in the same plane are to 
the same scale. The amount simultaneously 
visible on the inner faces of headstock 
and tailstock shows the extent to which all 
parts taper away according to their rela 
tive distance, the back edges appearing 
closer together than the front. Therefore 
on actual objects the camera can only be 
used for perspective views. Copying draw 
ings and intricate sketches is another mat 
ter. Here the camera, if properly adjust 
ed, will reproduce precisely what is on the 
paper before it, with the advantage also 
that the scale of the original can be altered 
if desired. For copying drawings in black 
and white an extremely slow plate should 
be use d 

Here is another purpose for which I 
personally have found photography ex 
tremely useful, and I give the hint to other 
contributors who want to turn out good 
illustrations for anything they wish to con 
tribute. They don’t need to be either good 
draftsmen or good photographers in order 
to do it. A perfect perspective view of 


anything may be obtained by pl 


1otograph 
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ing it, printing to the required size on allow the cutter to turn a cylinder to run Reciprocating and Rotary Motion. 
bromide paper, and then making a tracing in the “V.” C. H. Ramsey. Editor American Machinist 

to send for reproduction. In many cases [This tool, we should imagine, would be I red Meester Tecoomseh Swift's piece 
tracings can be built up from a number of better suited for certain classes of screw at page 1805, Vol. 26, und | vish ¢ 
separate prints, and parts which are not machine work, if the back rest were made dat dere vos too sides to dot story Vos 


worth photographing can be put in by 

hand. For instance, there may be one part : i 

full of complicated detail, and another part \ | 
may have some troublesome curves or per- 

spective, while between or beyond thos : x 


parts there are only plain lines. Editors | A 


like drawings about twice the size they — 





14 Square Steel 





reproduce at, and as large sheets of brom 
ide paper are expensive and the idea is 
merely something to make a tracing from, 
small pieces can often be used pasted in 


their relative positions on a large sheet 


oC 
and after the necessary lines are added ; } gs sac 
the tracing can be mad W.H | 
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A Box Tool. 7" 
:ditor American Machinist 
The sketch shows a very simple and 
efficient box tool, made from a piece of 2 - 
2'4-inch machine steel with a shank 
‘ ADTUSTABLE TOOL USED IN PLACE OF CTI LAR ¢ 
urned down to fit the turret, and a hole 1 
bored out to take stock up to 34 ineh in , ' 
diameter, or even larger if desired in two parts, with each half independently 1 cle satiate ng of ae Ip K 
The cutter B, a piece of 14-inch square adjustable to the work his plan permits rotary mosnul Is not a 
air-hardening steel, is held ina slot, milled 't '2 De cen od without trows =e peritis Whi oa : 
in the body by a '4”—20 set-secrew ( ones = Pi fires ' — pete 
through the clamp /), which is itself se- Am Adjustable Tool Used in Place a Se ee ee i 
: petter nonsen Let M Switt t « 
cured in place by two fillister-head cap Cutter. , 
screws E. Opposite the cutter a slot, 34 Editor American Machinist — ee es eee —s 
inch wide by 5-16 inch deep, is milled to The sketch shows an adjustable tool ae hget ia — , 
receive the V-block /’, or steady rest, made to take the place of a circular form ” 
which is slotted as shown and held in ing tool We had a lot of wheels to be i 
place by the hexagon-head cap-screw G faced to .255 inch in width and we used Taps With Sot Heads—Standard Taper Pins. 
This tool is exceedingly easy to make, the old style circular tool; when the wheels Editor American Machini 
and answers many of the requirements of were finished we discovered we wanted My attention! been very strong 
much more expensive tools The back them .250 inch in width, so I made this” ed toa thing we have all seen many 
rest F would doubtless be more efficient if adjustable tool and we can now face the I refer to headl taps and reamet 
placed at an angle of 45 degrees to the work to any width desired without the ing those with the square twisted oft 
line of the cutter, as shown in Fig. 2; expense of making new circular tools o much out of 
this, however, would make the tool a littl Phe tool is adjusted by loosening the « ip Wf bet e Mia ~ rnd an 
more difficult to construct, though I am screw and pushing the two '4-1nch square — dition most noticeable 1 nd 
confident the additional efficiency secured cutters forward or back, according to the mediu es, and not conti 
=| Z ; 
ft > 
) 
A 
| 
c “a 
(C 
—p ; 
FIG. 1 FIG M 
4 BOX TOO! 
would more than pay for the extra labor size desired. The two cutters are of self- one make of tap they all seem t 
involved in making the tool hardening steel, and as these can be re- about alike in this respect, and 1 ne 
You will notice the cutter is slightly in newed with very little expense the tool finds any fault, although a few taps broker 
advance of the rest. the slot for the latter will be found an economical affair for any- or twisted in the thread would be enough 
being 1-16 inch deeper than the cutter one who has work to form to certain thick- to condemn the whole line of a manufa 
slot. The object of this is, of course, to ness ALBERT ELMIGER. turer. It seems to me that a perfect tap 











eamer should have its shank and 
quare so tempered as to retain its shape 


as perfectly as the cutting portion, and I 
do not see this to be difficult in accom- 
plishment. For payment of the increased 
ost of manufacture one of the extra 


5-per-cent. discounts might be withheld. 


The use of taper pins, it would seem, 
might be improved very materially by sim 
ply changing the standard of measure- 
ment from the head to the point. At pres- 
ent all lengths of the same number are 
ade from the same diameter of stock, 
vith but little loss of material in shaving 
his is all right for the makers, but with 
the users the case is different. They must 


e a different size drill for each length of 


pin of the same nominal size, if they 
would save in reaming, and this fact has 
1used mistakes several times in my ex 
perience 
When reaming in pins it Is customary 
use the shortest pin long enough to 
yme through flush when in place. After 
he machinery has come to repairs and the 
in re loose and the holes are worn, 
there is no such thing as taking a regular 
tock-pin, inch longer, cutting off the 
point and putting that in after truing the 
holes with the reamer Instead of that 
ou must either make a special pin for the 
place or take the next size larger, and then 
there is a lot of reaming Phe Cleveland 


Cap Serew Company have made the 1m 
provement in cap screws. Who will do it 
taps, reamers and taper pins? 
Cuartes S. Beacu 

Bennington, Vt 

Accuracy in Core Box Making. 
Editor American Machinist: 

In all kinds of pattern work the core 
box plays a most important part, often 
involving much more labor and closer at- 
tention than the pattern itself. The rea- 
on for this is obvious. By means of it 
the core 1s formed for hollowing out, so 
to speak, the inside of a casting. It is 
essential, therefore, that the workmanship 
be as nearly perfect as possible. Particu 
larly true is this in all jobs where thin 
metal is required. In most small brass 
castings, and in some of iron as well, the 
metal is required to be but 'g or 3-16 inch 
in thickness, and any inacurracy in the core 
is apt to result in a bad casting, or, what 
is equally faulty, in rendering the metal 
uneven in thickness. 

The accompanying sketch from an actual 


1 
I 


job will serve well to illustrate my mean- 
ing. It represents half of a core box for 
what is called a mixer, made of brass. The 
diameter of the outer shell is 8 inches, 
while the metal is nowhere thicker than a 
full '¢ inch. Now, to ensure this uni 
form thickness nothing short of perfect 
work will answer. Care must be taken 
that the oles in the box tally perfectly in 
size with the prints on the pattern and 
that the box itself is exactly the same in 


length with the pattern. The core when 
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made must fit exactly into the impression 
in the sand, otherwise the metal failing to 
flow uniformly in all directions, will pro- 
duce an imperfect casting. The conclu- 
sion of the whole matter is that in all 
cases where thin metal is required, only 
accurate workmanship will produce satis- 


factory results. Homo. 





Card and Other Systems. 
Editor American Machinist: 

Many people look on a card cost-keep 
ing system as an expensive luxury, to be 
used only by firms which have ‘“‘money to 
burn,” and of no use to a firm which is 
out for business, and not for show. I be- 
lieve someone made a remark not long 
ago asking which is the better—‘‘to gain 
two dollars and not know exactly where 
they came from, or lose two dolars and 
know exactly where they went,” which 
seems to hint that a card system 1s a 
losing game. It is not, although I per- 
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\ CORE BON REOUIRING ACCURATE PATTERN 
WORK, 


sonally know many superintendents who 
look upon a modern system as a general 
nuisance and a whole let of red tape, but 
that is because they have not studied the 
various systems enough to appreciate their 
true value. Modern competition 1s becom- 
ing such that a manufacturing concern 
does not make such a great profit out ot 
its goods that it can afford to run in the 
dark and not know exactly where and 
what the expenses are, or where the profit 
comes from. 

Imagine a firm manufacturing a variety 
of products. At the end of the year they 
have a certain profit, but do not know 
where it came from. Anyhow it is profit 
Good; but some of its departments may 
have been running at a loss, unknown to 
the firm, which, had a system of cost-keep 
ing been in use, would have shown up at 
once, and the reason why, and steps would 
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at once have been taken to “brace up” 
those departments, so that instead of ab 
sorbing part of the profits of other depart 
ments, they would be adding on their own 
account, and the results would be perhaps 
to double, or triple, the profits at the end 
of the year, all through that firm indulg 
ing in the expensive luxury of a card 
system. 

Suppose “a good old idea” firm to be 
suddenly called upon to fill a large orde 
by contract. The president calls the super 
intendent and asks him to quote the cost 
The superintendent has no records, and s 
goes around the departments and asks th 
various foremen, who probably know less 
than he does, but they do a little figuring 
and a lot of guessing, and in time all turn 
in their results. The superintendent has a 
handful of papers, covered with guess fig 
ures; he collects them all together, does 
some guessing on his own account, and 
hands the results to the president, whicl 
may be low enough to nearly or totally 
bankrupt the firm, or high enough to mak« 
the profits of that year stupendous, tf they 
get the contract. The president, superin 
tendent and foremen are all in blissful ig 
norance of what the figures mean, and the 
actual results depend upon how near t 
the actual 


and some men are mighty poor guessers 


figures they managed to guess 


Next there is the superintendent of th 
medern factory, who knows exactly how 
much profit each department and subos 
dinate department is makin,, and if one 
department fails to run at a profit, there is 
a sudden inquiry—no waiting till the end 
of the year to find what profit is being 
made, with, if low, the usual “jacking up” 
of the whole force, in hopes of hitting the 
right party. No, this inquiry comes along 
at once. The foreman is asked: “Why 
were your results so poor for yesterday ?”’ 
Probably it was because of poor raw ma 
terial; maybe some of the green help 
spoiled a lot of the product, but perhaps 
the foreman was not attending to bust- 
ness. The superintendent knows why and 
has the cause stopped on the spot. There 
are no leaks in the profits which run fot 
years and are found by accident, if at all 
There are no men around who just come 
to make up time, and only take an interest 
in the firm on pay day. No; each man at 
that place earns his pay and a little more; 
but it 1s not a nigger-driving nor cut-rat« 
establishment. Its employees get more 
pay, and are better treated than at the 
“old time place’; everything runs like a 
clock; every man knows exactly what he 
has t 
amount to keep his position, and how 


» do and how much is the minimum 


much extra he will be paid for exceeding 
that amount. There is no room for argu 
ments and disputes as to who should di 
this or that. The words, “I forgot,” “You 
never told me,” and “I did not unde 
stand it in that way,” are not heard, for 
all orders are in writing, plain and defi- 
nite, and there is room for only one ex- 
cuse—incapable of filling orders; but such 
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men do not work there, or, at any rate, elaborate records cannot be afforded 
not for long. where a considerable part of the pro 
If the company decide to contract for a is special machinery made by comb 
big order, the president tells the superin ye standard parts w her sp 
tendent, who does not consult the fore- parts, it is often difficult secure r 
men nor the men, although he may have a_ data on which to base the cost of 
talk with them about it, but he gets his posed new e. Of course the w 
data from previous cost cards, and figures f each pi in be calculated and Pr 
exactly, including unproductive labor, estimated, but many of the parts may | 
power, maintenance, fixed charges, etc een made befor nd their 1 | 
ull from actual figures, with no guess finished weights determined and caref 
work He gives the president the est! recorded wh nobody would be 
mate of how much it will cost the factory find them 
to fill that order, and the president adds Phe « f dividual p 
the percentage of profit and sends in tl <elvy to ex s its weig it ow 
contract, having very definite ideas how © such inf n \ I f 
much profit he will make on the order it greatest vice 1 preparing « 1) 
he gets it If he doc ind the order 1s here 1 few f mental pr 
filled, on the day tl ist shipment n whicl ° 1 to base anv 
mad the superintendent gives him tl for filing « \ 1 view to red 
exact, ctua cost to ¢ with ] I ft oy 
quotation nd the difference is tound t . ) 
be very sligh nd nearly vay » the the 1w \ 
credit of the factory Now whe es nd 
the expensive ixurv <¢ e il \ ow i] ‘ 
de 1gned Os Keeping \ en ead { it | ( 
ttle extra expense, the nforma n is of \I ' rre¢ pt 
normous uu nd hundred tf fi es might be ev 
fail throug] | s it. Of course o1 f 
cca nally meets witl keeping sy rds \\ lif ] | 
tem carried to an ext ( t we ! | ! f 
find extremes 1 t g Do nformation w ¢ 
ume a system b l a Tew XU! ntu 
\ good stem ol t-keeping is an b lr] t { t j 
solute necessity now nd is erv ex Eling . 
pensive luxury t e without nd le on f f ° and 
ming more so every day art _— ve uO 
KNOWLEDGE Is POWER Aictinanicl tween the oe hee. 
g pat 
ie = callie 6 th ia cual ieee? 
Systematic Filing and Recording of Data. lightly different —_ 
Editor American Machinist: part r information which we v 
In manufacturing machinery of any kind fil out ch pie It w d pr 
i large number of data are being cont be a very ficult thing to mal id 
ally collected ind tl oh he expens¢ I nin tew wor 1 “\ ch wo d a ( 
making this collectior ften large, tl the part that anyone else might 
= - i 1 ‘ 
CHECK y i 
weicuTs py IW. ALS , 
{ Lass f “ _ N x ae ae 2 ——— 
! NELS aN ‘ P Nn 
i / U i 
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INFORMATION SHEET 
results of the work are not as fruitful a t under that me nam r rip 
they should be, owing to the inaccessibility here is, however, one way of describ 
of the ac ed inforn mn. It is not an a piece which can usually be made perf 
uncommon thing io have e same piece’ ly definit nd that by giving the 1 
weighed over and over again, or the same’ ber of the drawing on which it is show 
< ilcu itor repe ited vecause it S easier to Most pe ple \ ll adm t it if I Wort 
do it than to search through records to find tion regarding any part could be put on t 
the first result drawing of the part it would be likely 1 
In many derat ed ps where » be | nd would be varative 
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ation of great value in preparing shop 
orders or part lists. In many shops it is 
the custom to note on drawings the num- 
ber of each piece shown required for one 
complete machine. If any particular draw- 
ing is used in making more than one ma- 
chine, these notes are usually correct for 
the first machine for which the drawing 
was made, and wrong for most other cases. 
lhis may oceasion considerable trouble and 
can be avoided by omitting all such in 
formation on the drawing and recording 
it on the card. In case the same drawing 

used in different machines where pos 
ibly all of the parts shown will not be 
required, or will be used in different num 
bers, the d theulty can be easily solved by 
having a separate vertical column for each 
machine and recording in that column thi 


parts for that machine only 


In some shops this method of recording 
for different machines 1s followed, but the 
part lists fox each drawing are on the 


drawing itself. In making out these cards, 
the draftsman who made the drawing 
should check the numbers of parts re 
quired, as by a little care in this way 
omissions may be almost entirely prevent 
ed and future part lists simply copied from 
the card 

Under article (7) will be found informa 
tion of use in making out part lists o1 
piece cards for the shop. The departments 
through which it is necessary for a part 
to pass may be indicated by someone en 
tirely familiar with the work, and after 
that a clerk of ordinary ability can arrange 
lists correctly for the various department 

The accompanying card embodies some 
of the ideas advanced and has been suc 
cessfully used in the work for which it was 
specifically designed. It will be noted that 
the portion of the card on the left of the 
weight column is divided into vertical col 
umns, each bearing the head of some mate 
rial. This system was used in figuring 
costs and was really a great time saver, as 
the totals of each card gave the quantities 
of the various materials for that particular 
drawing and it was only necessary to mul 
tiply and add the totals of cards to quickly 
determine the material for any particular 
machine. The method of noting the de 
partments through which each piece should 
pass will be seen on the right-hand side 
of the card 

There are of course many manufactu 
rers who make nothing but standard ma 
chines and large numbers of each size and 
type and who can afford more elaborate 
records than those advocated above, but 
the principle of having each record made 
by a competent person and only made once, 
then placed where it will be accessible 
might often apply to the most costly and 
elaborate system BK. H.R 


A Roll Grinding Job. 
Editor American Machinist: 
Fig. 1 represents one end of a roll made 





of 8-inch steel boiler tube No. 10 gage. 


The heads are of cast iron, with steel jour- 
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nals 1 7-16 inches diameter, pressed in; 
the cast-iron head is turned, pressed into 
the tube and pinned. Up to this point 
the making of this roll is a plain, simple 
job; the finishing, however, is quite an- 
other matter. It is necessary that the sur- 
face of the tube be made true and smooth, 
and therefore the first thing to do is to 
straighten it. To do this it is placed ina 
special machine on centers. This machine 
is supplied with an hydraulic press mount 
ed on a truck which can be run from end 
Blocks, Fig. 


made of steel castings and bored to the 


to end of the machine 


diameter of the tube, are used, placing one 
or two of them under the tube, as may be 
required, and one on top under the ram 
of the press. The straightening is done 
by pressing, by which operation the bends 
are removed, the tube is rounded up, the 
humps are pressed down, and many of the 
hollows are raised. 

It takes but few words to tell what tools 
are necessary and how they are used, but 
to do the work and to do it right requires 
considerable skill, and much practice 1s 
necessary to become an expert. The thick 
ness of the stock in the tube will not admit 
of the surface being turned without mak 
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\ ROLL GRINDING JOB, 


ing the roll too weak; therefore it is neces 
sary to straighten it as nearly perfect as 
possible, so that the surface may be ground 
smooth and true This grinding is not a 
simple job such as that of grinding a solid 
piece which has sufficient stability to admit 
of the emery whee) being pressed to the 
work and the surface rapidly removed. 
The roll shown is 160 inches long. It 
could be ground in any grinding machine 
of sufficient length, but the time required, 
and the possibility of doing the work in 
a much less expensive machine and in 
less time, led us to design a grinder for 
the purpose. We found by experiments 
with our regular grinder that it would be 
necessary to support the roll in some way 
in order to prevent its springing away 
from the whecl and chattering. We found 
that when the emery wheel was forced 
against the roll hard enough to make a 
fairly heavy cut, using one wheel, on one 
side only, the roll would spring away and 
would tremble so much when at or near 
the middle, that the wheel would touch 
at intervals only, making a very rough, 
chatter-marked surface. This we over- 
came by a pair of follow rolls, as shown 


by Fig. 3. These rolls are about 4 inches 
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long, and are at one side of the emery 
wheel, or, rather, the advance ends of the 
rolls are in line with the side of the wheel 
and follow the cut. We found this ar- 
rangement prevented the roll from spring- 
ing away from the wheel, and also stopped 
the chatter, enabling us to get a smooth 
surface in a reasonable time. We found 
it impossible to force the work beyond a 
certain point, as the roll became heated 
at the point of contact with the emery 
wheel, making a very poor surface. 

Even witha flood of water the heat would 
be so great that the surface would turn 
blue. With the emery wheel, which is 14 
inches diameter and 2 inches face, running 
it 2,000, and the roll at 8 revolutions, and 

feed of 1% inch per revolution of the roll, 
it takes five hours to finish one of these 
rolls and have it sufficiently smooth and 
true for the purpose for which it is to be 
used I doubt if it be possible to find by 
experiment a wheel, speed or feed that 
could do better or more rapid work. With 
one emery wheel we have ground 120 of 
these rolls, dcing the best and most rapid 
work when the wheel was worn down to 
12 inches. We continued to use it until it 
was worn to 7 inches 

In starting the cut at the end of the roll, 
the follow rolls are not in contact at all, 
care being taken to grind in one spot until 
a true surface is obtained, in order that 
the follow rolls may be able to follow on 
a comparatively true surface and return 
to the starting point on the same surface 
Before starting on another cut, care is 
The feed 
used, also the size of the wheel, do not 


again taken to true up the end 


seem to correspond with the usual prac 
tice. This job of grinding does not re 
quire to be as nearly perfect as does a 
lathe spindle or work of that class. We 
do not find it necessary to true up the 
wheel at all, as it keeps a sharp and ap 
proximately true surface without our d 


B. W. T 


ing so 





Many Minor Lathe Suggestions. 

Editor American Machinist: 

In the design and construction of lathes 
I have often wondered why manufacturers 
do not pay more attention to various little 
details, some of which may appear insig 
nificant, although they are very important 
in the operation of the lathe. I refer to a 
few items 

Backing belts on lathes have for years 
been a back number in the modern shop 
Usually where two belts are now used 
overhead, one is for a slow and the other 
for a fast speed 

The carriages of vario s lathes, as to 
their travel, are geared differently. When 
the lathe carriage is geared so that one 
revolution of the hand-wheel gives a I- 
inch movement of the carriage, it is found 
a great help in cutting threads, as the oper 
ator always knows the number of inches 
or half-inches he has brought the car 
riage back to pick up the thread, without 
the use of a scale or watching a chalk 
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mark on the gears, the latter method being different makes this distance varies from grooved. and while using em the ma 
very difficult to become accustomed to 15-16 inch to 13g inches. Usually when chine is run at low speed until the crust 
Where the tail spindle screw is 14-inch the distance equals about 15-16 inch the of the casting is removed ese facing 
pitch, it is quite a convenience when tool-post washer and bolster are of such a tools cover the whole face of th ib 
drilling, as each revolution of the hand- size that to remedy this defect by reducing is a borine-bar guide fitted and bolted 
wheel means a depth of 14 inch, a quar- their hight or thickness would only weak the face-plat f the 1 t may 
ter revolution I-32 inch, and so on. A’ en them and make them entirely out of — provid \ 
hand-wheel on the tail spindle screw and proportion. When the tool sets so high for differe1 t ler f 


also on the carriage is preferable to any above the center on lathes of this de scrip f 


other handle. These wheels should be tion and it is found necessary to turn t d 
made to balance with the handles in them the ce nter, the tool must b tilted to an plunger 

Recently I fitted the slide-rest screws of angle of about 12 degre he point of nd e ¢ L 
two modern, up-to-date lathes with grad- the set-screw resting on a tool in thi pos f 
vated dials hese screws were 1-6 inch tion has a very poor bearing 
pitch, which for thousandths ls for \ stop tor the irriage 1s one 
10624 graduations Phe dials were grad necessary equi] he rely fur 
uated 165. Of course this was not correct nished with the machine M.L. A 
With a '%-inch pitch screw there would ' R | 
have been no trouble Boring and Turning Long Plungers dre 

When the slide-rest screw 1s made as Editon American Machinist () 
long as possible and the nut is so located Boring, facing and turning long plung 
n the slide as to allow the tool, when” ers with the hub in the middle, as shown 

A, e side 
D % ny rr ( ve 
a > x \V 























he en the record. Messrs. S f Hal 


























FIG. 5 £ | 
r } 
MACHINING LONG PLUNGE 
held in the yl-post ina p parallel Fig. 1 yt re \ 
with the lathe bed, to be fed beyond th lot f time and patience | Ket 
center, so that the tool may be made to cut) show an improved way of 1 ning su ie ( f es ‘ poner 
as it were upside down, it becomes an plungers in large ¢ t ring iL 
important factor in chuck work when cut tools, no chattering I 
ting grooves, etc., in the face of the work EI, Fig. 1, is trong boring r holder 
When the tool is held in this position put » f y compound 
springs away from and not into the work rest. S teady re shown in detail at ) readers W reg 
The distance from the top of the bolster Fig. 2, G being a ring with four lugs turn n ent Mr. ( oe 
of the tool post to the lathe center on ing in be iring A Keach lug tapp d for tertere ! 1) 


10 inch lathes should be I'%4 inche Ss, this a steel screw HH and |] Sajam nut Phe ratio I rel ! 1 rt it 
being the usual size of stock used for roughing facing tools in bar B are mad hoped that he w wor rl resume 


} 


tools in lathes of this size In lathes of of self-hardenine steel, the cutting edges ind 
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Index for 1903. 

The index for the AmMericAN MACHIN- 
ist for 1903 will be too large to send with 
the paper. It will be sent free to any 
reader who requests it, giving full address. 
Apply to either New York or London 
office 
The Vitality of a “‘Good,”’ Though False Story. 

Our readers are generally familiar with 
the widely accepted story that Dr. Lard- 
ner, the scientific autocrat of his day and 
nation, declared in 1835 that a voyage by 
steamship to the American continent from 
Europe was perfectly chimerical, and that 
people might as well talk of making a 
voyage to the moon Col Robert HH. 
Vetch, of the Royal Engineers, has recently 
written to the Scientific American, of this 
city, showing the falsity of the popular 
impression, in this matter. The statement 
attributed to Dr. Lardner as uttered in 
1835 was contradicted by him in a speech 
in 1836, and what he did say was reiterated 
and explained in his publications. He said 
that steamships for long voyages could not 
be commercially and permanently success 
ful if dependent upon their traffic alone, 
n which he was very nearly correct, as it 1s 
claimed that the commercial inferiority of 
steamships to sailing clippers continued 
until the advent of the compound and the 
multiple expansion engine The misun 
derstanding and misrepresentation of Dr 
Lardner has not been confined to the un 
informed masses, but has been helped along 
by many learned and eminent men up 
to very recent dates. The matter came 
up in 1896 at a meeting of the Royal Colo- 
nial Institute, where the story was repeated 
by Sir Sanford Fleming and contradicted 
on the spot by a son (since dead) of Dr 
Lardner. Lord Hopetoun, before the In- 
stitution of Naval Architects, repeated the 
usual story in 1897, and he was immediate 
ly corrected by a writer in The Engineer. 
It can scarcely be expected that so ‘“‘good”’ 
a story will not continue to show signs of 
vitality perhaps all through the present 
century, although its falsity seems to be 
abundantly and authoritatively proved. 





The National Association of Manufacturers and 
the Metric System. 

The National Association of Manufac 
turers is, it seems, taking a vote or ex 
pression of opinion of manufacturers as 
to the desirability of adopting the metric 
system or of passing a law requiring its 
use by the different departments of the 
government—a law similar to the one 
which was proposed a year ago. The offi 
cers of the Manufacturers’ Association, 
having made up their minds that the pas- 
sage of the proposed law would be a 
calamity, without, so far as we know, hav 
ing made any adequate effort to examine 
the matter from both sides and see whether 
it would be or not, have so worded their 
circular as to induce manufacturers (who 


likewise have made no effort to examine 


into the matter impartially) to put in a 
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negative vote. The atmosphere would be 
very much clearer regarding this question 
if the Manufacturers’ Association and 
others who propose to vote or to influence 
legislation on this question would adopt 
the plan followed by the AMERICAN Ma 
CHINIsST and take the testimony of those 
persons only who have had actual experi 
ence with both systems of measurement 
and can therefore speak with authority 
upon it. We have published very many 
communications bearing upon this matter 
all from men who have had experience 

all parts of the world with both systems 
in the manufacture of machinery. Their 
testimony is practically unanimous to the 
effect that most of the objections to the 
metric system are based upon difficulties 
that are purely imaginary. We respect 
fully submit that where the testimony of 
men having had such experience is obtain 
able no other testimony can_ possibly 
amount to much, and it is just possible 
that the manufacturers who object to any 
advance being made toward the adoption 
of the metric system are going against 
their own best interests. Such things have 
1 we do not believe that 


the heavens will fall if the proposed lav 


the 


fails of enactment any more than 


will fall if it passes 


Standard Catalogs or Catalogues. 

The note in our issue of November 2¢ 
urging the adoption of standard sizes f 
trade catalogues is reprinted with approval 
by the AmertcAN Macuinist, which then 
inquires why we “continue to waste good 
space, type, ink and paper by printing 


catalogue? Why is not catalog a good 


standard to adopt also? 

In reply we may say that in our opinion 
life is too short and important matters to 
pressing for a technical journal—or any 
other journal, for that matter—to set up 
its own standards in the matter of spelling 
We adopted the Century Dictionary as 
our standard for spelling many years ag 
and to that arbiter all disputed matters in 
that line are referred.—Engineering News 

This sounds well when read rapidly, but 
does not bear a closer examination. If 
we are so busy with “important matters” 
during our short lives, why is it not best 
to adopt the shortest and simplest spelling 
that is authorized? We assure our re 
spected contemporary that we have by no 
means set up our own standards in the 
matter of spelling, but on the contrary 
follow the same authority which our con- 
temporary says was long ago “adopted” 
by it. Now, by looking in said authority, 
our esteemed and dignified contemporary 
will find “catalog n. A recent spelling of 
catalogue.” 

The shorter form has been adopted and 
is recommended by the American Philo- 
logical Association and also by the Philo- 
logical Society of England, and is there 
fore, we judge, fully authorized and proper 
even for the most conservative and busy 


technical journal 
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We notice that our contemporary still mittee are, and for some time have been, doing vay re 
spells another word “height.” Regarding in favor of thi ection of such an a The t t rious 
this the Century Dictionary says: “height, = ditiot f latl 
hight n. The second form is less common, : 
ut more correct. There is no reason for Some New Things. 


the distinction of vowel between /igh and PORTABI ELECTRIC DRILI 


height No matter how short the f f sisas wo es i 
1 technical journal or its editors may b 20 and 1-10 horse-power—and operating 2 
' 
nor how important the things of whi 1,000 eing 
treats, still a good deal of attention mus ; 
_ are } + - 17 - ] 
necessarily be given to mere spelling, an 
t might be well for our contemporary to 


take another look at the authority w 
many years ago “ad 


A New Electrical Journal, 





Beginning with February re bel 
Club, of 735 Penn av P ure 
Pa., will s im ] 1 to b 
illed the / tric Clu W 
will aim esp lv to in \ ig eng 
o S | Irn ‘ | 
t to be le public f the We 
ghouse | & Manut ng ( 
any, although, from its |] 
e mater ‘ f 
¥ Westing] . The imm 
form the pape nd d 1 i | 
part of t eg \ 
Club, al oh the , . 
nited t e€ pap e sub ) 
price W D d 1 I 1 
A Correspondence Course in Metallography. 
Sauveur & Whiting, metallurgical eng! 
neers, of 446 Tremont. street, Bostor " 





n metallography The work w be cor ndicate top 
ducted by the usual correspondence scho body in ' 
method and comprises fourteen lessons i1 set to bear ag t the st erore | ;, rect f 
the microstructure of pure tron, commet cut 1s irted, and remains in contact wit P ° a he plat 
cial wrought iron, low, medium and hig! he rotating preee hile the tool is fed in 1 w [-slot ind 
irbon steel, cast and malleable iron, thi y the cross-slide, the rest of course mov han Ou by 48 inche 
thermal critical points of steel and the 1 ng back over the piece as the tool travel long, and 1s ver feed w 
fluence of work and heat treatment o1 toward the center \t the same time th orton rel ; he 1 pindl 
: ; | 3 

structure. The tuition fee is $35, end an Test at the back kept in contact witl we Uy a , 20-inch driving 


equipment of apparatus necessary for the e work by means of 1 idjusting re W, : ond wher P ts highest - 
work, consisting of a microscope with the 
necessary accessories and supplies tor pt ringing ¢ ; py ' silos ; in| 
paring specimens, 1 supplied for Sho iddi rear under the ction of I ) Th [ 
tional arrangement m t possibie to cut « tt = 1 
— vork at a distance from the chuck, and 
Captain Pendleton, superintendent of the ; , ' , “3 
naval gun factory at the Washington Navy 
. ; , / : \ 
Yard, has recommended to the Hous 
Naval Comunittee that an appropriatiot | 
om - ‘ P ———EEE bss |] 
OT $2,000,000 NOW and 94,000,000 ultimate \ \ 
. ‘ 2 ‘ } roy 
be made for the ‘tion of an addit tq! 


eTes 


to the Washington gun factory of sufticien J - E 








Captain Pendleton preset les ites and rTIN ( ) 

figures to show that the erection of su 

1 plant would be economical for the gov and with work so supporting there ould) =m f nehe 
ernment and among other things said that be little liability of catching and br singe tl Oo} t dl from p n to \ 
the private makers of armor plate had in the cutting ff blade In the larget tical spindle being Ihe ypen 
five vears made a profit sufficient to pay the feed screw at the rear is provided with ing through housing O3gX9 inche 
the cost of their plants with interest t hand-wheel in place of the knurled head ; The 14 ng pulle t the sid 

is said that some member f the m r, if preferred feed el yplied irive \ { fro. two-speed 
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countershaft, and the mechanism connect- 
ing spindle and feed gears gives for each 
spindle speed twelve changes of feed. The 
machine is equipped with o1l pump, piping, 
etc., and weighs about 3,200 pounds; it 1s 
built by John T. Burr & Son, Kent ave 


nue, Brooklyn, N. Y. 


BROKEN-TAP REMOVER. 


With this device the end of a tap which 
has been broken off in a piece of work 
may be engaged and screwed out of the 
hole. The tool consists of a eylindrical 


holder of the same diameter as the tapped 


hole and with a squared upper end to re 


\long the 


corresponding 


ceive a wrench body are 


formed grooves with the 


grooves in the tap and carrying the sliding 


r a 


PAerortty. | 


nn | 
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BROKEN-TAP REMOVER, 
bars by which the tap is engaged, thes« 


sliding members being attached at their 
upper ends to a loose collar by means of 
which they are moved lengthwise in their 
seats in the holder A loose sleeve fits 
over the holder and sliding rods, and when 
the tool is applied to a broken tap the 
sleeve is dropped down close to the work, 
thus supporting the engaging bars and 
holding them in the tap flutes while the 
tool is turned to remove the broken piece 
The removers are put up in sets of six, 
suitable for removing standard taps from 
Atlas Machine Com 


are the makers 


14 to 54 inch. The 
pany, Providence, R. L, 
\ GEAR HOBBING MACHINE 


We illustrate 


to be the first commercial application of 


herewith what is believed 


an old principle for the production of gen 
erated gear teeth. So far as known, the 
first to suggest this method of cutting spur 

Schiele he of the 


gears was Christian 


‘anti-friction’”’ curve—to whom was issued 
for this method English patent No. 2806 


of the year 1856. It has been reinvented 


many times since, and experimental ma 
chines based upon it have been constructed 
For some reason, however, it has nevet 
been worked out on a commercial basis 
The machine is applicable to the cutting 
of spur, spiral and worm wheels, and when 


these functions are considered it will be 


seen to be of remarkable simplicity. Fig 


1 shows it as adjusted for cutting spur 
gears. The cutter is a hob the longitudinal 
section of whose teeth represents the rack 
teeth suitable for engaging with the gears 
to be cut by it; that is, the sides of the 
teeth are straight and inclined at an angle 
corresponding to the angle of obliquity 
chosen The same cutter is used for all 
gears of a given pitch. For cutting spur 
gears the cutter arbor is swiveled on its 


head and about a horizontal axis until the 
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FIG. I 


inclination of its. te 


work and cutter arl 


gether that the work revolves past the hob 
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eth is rectified 
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at the rate that it would do were the w 
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completed and t 
with and driving 
ter 1s down the post 


ter beginning by 


hob a worm in mesh 


The feed of the cut 


] 


ata Siow 


nicking all the teet! 


rate, the cut 
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V\CHINE ADJUSTED FOR SPUR GEARS 


The the work revolves below it and proceeding 
slowly past the blank, cutting the teeth in 
the manner clearly shown in t 
ork tion and obviously producing not its own 
profile but a generated profile suitable to 
mesh with it 


Fig. 2 shows the machine adjusted for 


as cutting spiral gears, the arrangement of 
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FIG. 3 GEAR 


HOBBING 


MACHINE 


ADJUSTED FOR HOBBING WORM WHEELS 
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the driving and change gearing being also tions to the usual list of tables Of these which the elements of t 
shown. the first is a factor table of numbers up to of 
Fig. 3 shows the machine as adjusted 9,599, by which the factors can be deter dex is full, comprising thirty-one 





g pag 
for hobbing worm wheels In this case mined at a glance, or, if the numbers are but the quality d sufficiency of tl very 
the vertical feed of the hob is, of course, prime, that fact 1s also shown in the table important part of such a book can be de 
disengaged while a feed gear at the outer The tables of trigonometrical functions, termined y by exp ce 
end of the base for forcing the blank d both natural and logarithm ire also yyy, 1 cp G e ~ , 
evised ‘ ged ed By F. A 
1] Vv. gO 4x6 ges, 20 tra 
x { pi 
\ \ e Brown & 
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2. GEAR HOBBING MACHINE ADJUSTED FOR H PIRAL GEARS Ir \ 
By If. Woods, treasurer 
rectly against the hob is engaged The much more complete than in most pocke ind genet nager of the S. A. Woods 
machine is the product of the Newton Ma hooks, many of which strangely neglect Machine Compat Boston, Mass., gave a 


chine Tool Works, of Philadelphia, Pa he former, which, to the mechanical eng! talk last mort \\ | Work M 





( ng , 
neer, are of far greater use than the latter. chinery fon M nical Club of 
ai: The conve’ nN tables betwee the ny ( = Ke 1 Va 1 | V 
Technical Publications. itl : 
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eral pension after fifty-one and a_ half 
years of service with the company. His 
cieatest feat was the piecing out of the 
broken shaft of the ‘‘Umbria” eleven years 
ago. It is estimated that he had traveled 
2,125,000 miles. 

N. S. Braden, formerly manager of the 
Westinghouse Electric & Mfg. Co.’s dis 
trict office at Cleveland, Ohio, has been 
appointed sales manager of the new Cana 
dian Westinghouse Company, Ltd., and 
assumed the duties of that office on Janu- 
ary 1, 1904. Mr. Braden succeeds the late 
Thomas C. Frenyear, who died on Decem- 
ber 10 of last year. Mr. Frenyear’s office 
was at Toronto, but Mr. Braden will make 
his headquarters at Hamilton, Ontario. 





Obituary. 

Jonas B. Aiken, who operated a machine 
shop at Manchesier, N. H., several years 
ago, building knitting machines, died at 
Jacksonville, Fla., January 5, seventy years 
old. 

Our contributor, C. H, Norton, in a let- 
ter to the editor gives us the following 
account of the life of his uncle, Gilbert B 
Norton, who died at Manchester, Conn., 
December 24, aged seventy. He was born 
in South Glastonbury, Conn. At the age 
of fourteen he was apprenticed at the 
Union Plaid Mills at Manchester. Later 
he became foreman of the machine shop 
of the works. He was for many years the 
foreman machinist at the Cheney Bros. 
Silk Mills at South Manchester, and had 
much to do with the improvements in silk 
machinery in his time. In 1886 he built a 
shop at Manchester, where, until three years 
before his death, he carried on a machine 
jobbing business. He belonged to a family 
of machinists; his father was a foreman 
machinist in the early days of the cotton 
industry of Connecticut, and is said also 
to have made the first ‘dry paper’ ma- 
chine in this country. His brother William 
was superintendent of the Union Plaid 
Mills at Manchester, his brother Noah was 
master mechanic of the Seth Thomas Clock 
Company for forty years. He leaves five 
sons, all of whom are machinists. John, 
the oldest, is in charge of the experimental 
department of the American Graphophone 
Company at Bridgeport, Conn. Charles, 
Fred and Marshall comprise the Norton 
Electrical Instrument Company, of Man 
chester. Arthur W. will continue the busi 
ness of his father. Mr. Norton was a 
veteran of the Civil War, serving with the 
First Connecticut Heavy Artillery. 


‘ 


George W. Stroman, superintendent of 
the Bethlehem Steel Company shops No 
2, died suddenly December 31, forty-three 
vears old. Mr. Stroman was a native of 
Pennsylvania. The death of his father 
when he was ten years old, the eldest of 
eight children, left the family in abject 
poverty. He first followed the canal and 
later was employed in a cigar factory. 


Twenty-two years ago he got employment 


as a laborer in the shop of which he 
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ultimately became the head. After several 
months at laboring work he became an 
apprentice and regularly learned the ma- 
chinist’s trade, and, showing exceptional 
ability as a workman and winning the 
confidence of his superiors, he was gradu- 
ally advanced to the position of night 
superintendent of No. 2 shop. Serving 
eight years as night superintendent, he was 
then promoted to the position he held at 
the time of his death, that of superintendent 
of the largest department of the Bethle- 
hem Steel Company, its mammoth gun 
shops, more commonly known as machine 
shop No. 2. He was an excellent dis- 
ciplinarian as well as an exceptional me- 
chanic, and the output of the shop more 
than doubled while it was under his 
charge. In igo2 just 29,000,000 pounds of 
finished material were produced, and in 
1903, closing with the day of his death, 
the amount was 36,000,000 pounds. In 
recognition of the exceptional total of 
5,000,000 pounds for the month of Decem- 
ber when but 4,000,000 had been expected, he 
had made arrangements for a New Year’s 
dinner for all hands, “Dress Suits Barred.” 
Mr. Stroman was a prominent and influ- 
ential man in the Bethlehems, having been 
Chief Burgess for three years. 





. ° 
Commercial Review. 
New York, Monday, Jan. 11, 1904. 

The opening of a new year is always 
remarkable for the discussion indulged in, 
as to the trade possibilities it is likely to 
offer. From this standpoint the year 
which has entered in on its course, may be 
said to be the recipient of greater attention 
than any that has preceded it, for, among 
other reasons, because of the notable con- 
tribution to history its predecesor made, 
and which has left conditions unlike any 
the business world has ever been con- 
fronted with. 

Machinery men have found the outlook 
in their line for the present year, a most 
fruitful source of discussion. While the 
opening of 19003 found all of them a unit 
in the belief that the era of prosperity they 
had been enjoying for three years or so 


prior was going to continue—and for at 


least three months they saw everything go 
ing that way, with subsequent develop- 
ments we noted in a previous issue—it 
must be said that the opinions expressed 
by them as to the outlook for their busi 
ness for the present year, have no such 
solidity, for which the miscellaneous lega 
cies of the old vear are solely responsible. 

In other words, machinery men in com- 
menting on the outlook for them, are par 
ticularly anxious to know what will be the 
course of the money market for the year, 
and what effect the presence of a Presiden- 
tial contest will have on general business. 
They had not to face factors like these at 
the opening of 1903, for money was plen- 
tiful, and the advent of a Presidential con- 
test was not even a matter of passing 
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reference. But now they are considered of 
great importance, and upon their course 
machinery men say rests the question 
whether or not 1904 will be a good or bad 
year for them. 

The advices which machinery merchants 
have concerning the availability of money 
for commercial and industrial enterprises, 
are all of a most hopeful character. In 
their intercourse with railroad companies 
and manufacturing concerns, whose pros- 
pective plans calling for the installation of 
machinery were called to an abrupt termi- 
nation during 1903 because of the strin- 
gency in the money market, they find that 
the promoters of these expect to be able 
to go ahead with them in the near future. 
Machine-tool men, for example, have been 
informed that the successful flotation of 
securities by railroads recently, will soon 
make itself felt in purchases for new equip- 
ment, while manufacturers of engines, boil 
ers and electrical machinery have advices 
that industrial enterprises whose develop- 
ment means some good orders for them, 
have now less to contend with than they 
had at any time since their inception, par- 
ticularly as regards the necessary funds to 
push them to completion. This informa 
tion is corroborated by the engineers who 
were engaged to draft the plans, and by 
structural material men who are after the 
contract to supply the necessary steel. 

Among machinery men in the East, the 
consensus of opinion is, that they have lit 
tle or nothing to fear, from the Presiden 
tial election. Several weeks ago, we made 
known the fact, that they thought it would 
be an object of interest to the politicians 
alone, and they still say so. The state- 
ments they make in this connection are 
identical with those set forth by a maga- 
zine writer, and which are as follows: 

“Of the two issues in national elections 
that have operated most disastrously on 
American trade in the recent past, the free 
coinage of silver and the tariff, the former 
is as dead as a coffin nail; the latter is not 
likely to cut any considerable figure in the 
campaign of 1904. It was unquestionably 
a potent factor in precipitating the “panic” 
of 1893 by reason of the widespread un 
certainty as to just what would be done 
with the McKinley law. The coming con- 
test over the Presidency can hardly be said 
to menace business beyond the customary 
absorption of popular interest that it tem 
porarily involves.” 

In an article dealing with the business 
outlook for 1904, Dun’s Review takes the 
same view of the matter, as will be seen 
from the following: “There is a fear of 
political difficulties, but this is frequently 
a nightmare. It has to be demonstrated 
that a Presidential election per se is a ma 
terial drawback to industrial activity. It 
certainly was not in 1892 or in 1880. The 
fact that some Presidential years have been 
periods of lessened activity has been a 
mere coincidence. A Presidential election 
has no very powerful effect on general 
business unless some issue, such as the 
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currency or the tariff, is raised, which has 
some direct reference to mercantile affairs, 
and there is every reason to believe that 
neither question will play any part in the 
campaign of 1904.” 

In machinery circles, considerable satis- 
faction is expresse with the improvement 
that has recently taken place in the pig- 
iron situation. It is contended that the 
stoppage of the long depression in the 
latter, shows that general business con- 
ditions are getting better. News comes 
from Birmingham, that the disastrous com- 
petition among Southern furnacemen, fol- 
lowing the dissolution of the Southern Pig 
Iron Association, will soon be ended by 
the revival of the latter, with a larger num- 
ber of furnaces represented in its member- 
ship, and with a plan in operation that 
will insure uniform prices, with selling at 
concessions made impossible without de- 
tection. 
of bills of lading at a central office. 


The plan calls for the production 


During the past week receivers were ap 
pointed for the International Fire Engine 
Company, which has plants at New York, 
Baltimore, Chicago, Cleveland, St. Paul, 
Elmira, and other places. The original 
capital stock of the company was $9,000, 
000, but recently this was reduced to $3, 
000,000. The receivers were named after 
a statement was made to the courts that 
the company had liabilities of $347,274 and 


assets of $92,250. Counsel for the com 
pany make the following statement: 

“The company has for some time past 
been embarrassed tor cash capital, and its 
stockholders have entered into a plan of 
reorganization intended to provide the 
amount necessary to pay all creditors. Ow- 
ing to the importunity and pressure of 
certain creditors it was found necessary to 
take this step to protect and preserve the 
assets of the company pending reorganiza- 
tion. 

“The plan of reorganization has been 
declared effective and has been approved 
by over 80 per cent. of the preferred stock 
holders and over 68 per cent. of the com 
mon stockholders. The appointment of the 
receivers will in no way retard or affect 
the plan of reorganization, which will be 
carried out in due time. The committee 
is preparing to make its first call under 
the plan for the cash subscriptions.” 

The statement that the company was 
handicapped tor the want of adequate cash 
capital, explains one of the potent reasons 
why so many industrial corporations have 
When some 
of these were organized, they were better 
known at the engraving establishment than 
at the bank. In other words, 


gone into liquidation recently 


they had 
plenty of securities to offer, but in actual 
cash they were as poor as the proverbial 
church mouse, by comparison. It is not 
alone of concerns directly connected with 
the iron and steel industry, that this can 
be observed, although it must be said that 
they are pretty well represented in the 
quota. Yet when some of these companies 


become entangled in financial difficulties, 
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the excuse put forth the most is that bad 
business was responsible, when as a mat 
ter of fact that was only a subsidiary 
cause at best to the controlling one, of 
overcapitalization with its numerous con 
comitant evils. 
CHICAGO MACHINERY MARKET 

Perhaps the most interesting feature of 
the Western iron-working machine-tool 
trade is the considerable number of small 
orders that are given by repair shops, start 
ing up throughout the richly endowed 
agricultural regions. Some of these shops 
buy second-hand tools and some of them 
want new machines. There is corroborative 
evidence beyond measure that the financial 
condition of the Western farmer is above 
par. He has in recent years been buying 
machinery to an extent unknown before, 
including gas engines and a whole array 
of improvements to which his attention has 
been called cnly in recent years. Some of 
this machinery gets out of order easily and 
this creates the need of the repair shop 
Of course the value of the repair shop 
from the standpoint of the tool builder is 
mainly prospective, for the sale of several 
small tools does not make an especially 
gratifying order. But many of the present 
manufactories of large dimensions started 
as repair shops, and it is only a step for 
the machinist to cross over from repair 
work exclusively to manufacture 

It is also a notable fact in connection 
with these new shops that the proprietors 
almost invariably have the cash with which 
to equip their modest plants. There have 
been periods heretofore when in almost the 
same manner there was a drift of activity 
towards the starting of numerous small 
shops. But the prospective proprietors 
then bought their tools on credit, paying 
perhaps 20 or 25 per cent. cash and ob 
taining many months’ time for full com 
pletion of payment. From some source 
the beginners now have the ready capital 
to fully pay for the equipment purchased 

There does not appear to be much trade 
of a large character in machine tools, nor 
has much business of that kind been closed 
within the past month. If there has been 
carried over into the new year from 1903 
much prospective trade it has not as yet 
materialized. But December was not an 
unsatisfactory month on the whole. Some 
of the local houses say its trade exceeded 
that for November, and that if the months 
of 1904 average as well, there would be no 
losses this year. Speaking of the differ 
ence between the present trade and that 
of a year or two ago, the representative of 
a large machine-tool house says that two 
years ago the country buyer, who wanted 
some machine tools, would have made a 


looked 


around and discovered what was new 


trip to Chicago, had a good time, 


Now he stays at home and orders by mail 


the exact standard tools he needs 


There are sellers of wood-working ma 
chinery who say there is the same moder 
ate activity in that branch of the trade that 


is noticed in iron-working tools. But there 


are others who report what may be called 


an active demand Chey say it 
mainly from the sash and door factories 
and from other manufacturers, supplying 
the building trades Che reports emanat 


ing from these buyers are to the effect that 


prospects for building this coming spring 
are bright and that it will equal if not sur- 
pass that of 1903 

Quotations. 


New York, Monday, Jan. 11, 1904 
New York prices for Northern and 
Southern irons for nearby delivery are, 
nominally, as follows 


Northern 


No. 1 X $15 25 @$15 75 
No. 2 X 14 75 @ 15 50 
No. 2 plai 14 25 a) 15 00 


Southern 


No 1 Foundry 14 OO (@ 14 50 
No. 2 Foundry 13 25 @ 13 75 
No. 3 Foundry 12 75 (@) 13 25 
No. 4 Foundry 12 25 @ 12 75 


Bar Iron—Base sizes—Refined brands 


mill price on dock, 1.40c. upward in car 


load lots. Soft steel bars, 1.45¢. upward 

Tool Steel Base sizes—Good standard 
quality, 634 @ 7c.; extra grades, 13c. and 
upward 

Machinery Steel Bas es From 
Store, 1.80c 

Cold Rolled Steel Shafting—2.6s5c. from 


store for base $1zes 


Copper—Lake Superior ingot, 1234 @ 
13c.; electrolytic, 1254 @ 127¢c.; casting 
12'4 @ 124c 

Pig Tin—In s- and 10-ton lots, f. o. b 


New York, 29'4 @ 295%c 
Pig Lead 4.40 (DP 4.500 tor spot 
Spelter 5.00 «a §.10¢ 


Antimony—Cookson’s, 7 @ 71!4c¢.; Hal 


7 74 
lett’s, 644 @ 6%c.; other brands, 554 @ 
534c 

Lard Oil—Prime City, 61 @ 63 T 
cording to brand and quantity, ranging 
from one barrel up to large lots 

Manufacturers. 
The Rheems (Pa.) Canning Company will 


build a plant 

Kansas City is trying hard to get the Mis 
souri Pacitic shops 

The Grand Rapids (Mich.) Table Company 
expects to build an addition 

The Kalamazoo (Mich.) Stove Company 
will double its plant this year 

The works of the Pennsylvania Shove 
Company, Corry, Pa., have been burned 

kK. Teel & Co., carriage manufacturers, Med 
ford, Mass., intend to erect a new building 

J.C. Van Auken, of White Cloud, Mich., ts 


promoting a canning factory in Coopersville 


The Adam steel and wire mill, Joliet, Ill, 
has been burned It will be immediately re 
built 

The Mertztown (VDa.) Paint & Ochre Com 


pany will enlarge its plant and put in large! 


engines 

It is stated at Glasgow, Ky., that Vaughan 
& Boucher will engage in the manutacture 
of brick. 





NI 
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The American Automobile & Power Com- 


pany will build an automobile factory in San- 
ford, Me. 
Mauser Silver 


Company, of Fifteenth street, 


New York city, is erecting a large plant at 
Mt. Vernon. 
The John W. Craw Laundry Machinery 


Company, South Norwalk, Conn., thinks of en 
larging its works. 
The 


Company, 


Fairbanks Steam Shovel 


expected to be in 


plant of the 
Marion, ©., is 


operation shortly. 


Bids have been taken by Indiana Univer 
sity, Bloomington, Ind., for the construction 
of a power plant. 


Separator & Machine Company, 
branch 


The 
Ine., Reading, Pa., is about 
Manheim 

Hill and J. F. 
manufacture 


Baum 
to open a 
factory in 
Weathers will form 
refrigera 


Iernest L 
a copartnership and 
Columbus, Ga 
Fredonia (N, Y.) 
plant at 


tors a 
The 
will 


Preserving Company 
increase its Wilson, N. Y., by 


two buildings, 40x100 feet 


I. Stephenson Company, lumber, ete., of 
Mich., is 


factory at 


considering whether to 


Wells 


liscanaba, 
build a box 
and O'Dell, of Lima, ©., 


establish a 


Tannahill 
manufacturers, 


Messrs 
brick 
making plant at 


may brick 
Bowling Green 
A plant of the Morning Star Manufacturing 
Company, threshing 
Napoleon, ©., 
The 
Louis, Mo.. 
South 


machinery, engines, ete 


has been burned 


Bemis Brothers Bag Company, of St 


and elsewhere, expects to build a 
Wash. 


plant at Seattie, 


The 
ville, Ky 


Consumers’ Company, Louis 


plant to 


Central 
build an ice 
day. 


expects to 
capacity of 50 tons a 
Fuel & Tron 
establish a chain of 
Seattle to St 


have a 
The 


poses to 


Colorado Company pro 
warehouses 
reaching from Louis 

The Ceramic 
Cleveland, ©., manufacturer of 


machinery, has bought three acres for a plant. 


engineering Company, 
clay-working 


Ohio 


mill to employ about 300 


Passaic, N. J.. by a 


A cloth - making 
will be built at 
represented by 


hands 
(rerman concern (jeorge 
Kuhlig 

The Camp Manufacturing Company's plant, 
Franklin, Va., partly burned. The 


lire originated in the engine-room of the plan 


has been 
ing mill 
The 
Works intend 
will enable them to add largely 


Separator & Engine 
building, which 


to their work 


Clinton (Ia.) 


to erect a new 
ing force. 

The New tlome 
Orange, Mass., will 
building, 2OOxGO feet, 


Machine Company, 
spring a 
The foun 


Sewing 
erect in the 
four stories 
dation is in 

that W. 
have been 
Ont., 


It is authoritatively denied 
& Sons, Ltd., of Sheflield, England, 
looking for a factory site in’ Hamilton, 
as stated in No. 1 

The & Storage 


Schenectady Artificial Ice 


Company is securing a site for a building. The 
company's office is in the Fuller block 
Schenectady, N. \¥ 

It is hoped that the J. C. Ilubinger Bros 


Keokuk, La., 


days 


Company's big cereal plant at 


was badly damaged by tire a few 


rebuilt 


which 
ago, will be 


rhe (Mass.) Realty 


having 


Company is) pre 
floor 


Lynn 
build a 
190,000 square feet, for shoe manu 


paring to factory space 
exceeding 
facturing purposes, ete 

The 
are building a new 


Iron Works, St Louis, Mo., 
plant We think that it is 
Louis, Ill The plant will 
many 


National 


located in East St 
make small castings and employ men 
Fifth and Oxford 


James If. 


The six-story building at 


streets, occupied by 


Philadelphia, 


Jessup 
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Dillington & Co., manufacturers of bobbins 


and shuttles, has been badly damaged by fire. 


Wm. A. Rogers, Ltd., cutlery and _ silver- 
plated ware, Niagara Falls, N. Y., is starting 
to make improvements to a plant there for- 
merly occupied by the Carter-Crume Com 
pany. 

Andrew Hayes, living at or near Buskirks, 


N. Y., has patented a draw bolt for shackles 


on vehicles and other purposes. Ile is having 


it manufactured by contract and hopes later 
to establish a plant to make it. 
The Commercial League, Vine Bluff, Ark., 


has been investigating a proposition of Messrs. 
Ward, Hill Indiana 
who proposed to $100,000 
manufacturing plant in 

The 
ford, 
president is 


Vooris, 
build a 
Pine Bluff. 


Company, of 


and promoters, 


hardwood 


Ilart 
The 
understand 


Foundry 
has been 
Allen C. 


Standard 
Conn., incorporated. 


Bill We 


that it will operate the plant of the Carleton 
Foundry Company, on Faience street. 

J. W. Hlambrick, of Hluntington, W. Va., 
may establish in Parkersburg an industry to 


employ 70 to 100 men Ile is also said to be 
starting up a plant in Cincinnati to manufac 


ture automobiles under his own patent. 


The Iloward Tron Works, a long-established 
concern of Buffalo, N.Y is completing a new 
foundry, which will be followed by new ma 
chine and erecting shops It is making the 


electric elevator business one of its leading 


lines 

The Kagle Manufacturing Company, manu 
facturer of portable gas engines and imple 
ments, Appleton, Wis., will build a new plant 
next spring, comprising four large buildings 
and employing several hundred = additional 
men 


kX. DB. Cunningham, representative of the 
Fuel Manufacturing 
Logansport, Ind., in conversation with 


Commercial Club, en 


Coaleo Company, has 
been at 


the members of the 


deavering to secure a site there for his com 
pany. 

PP. Hi. Mack, who has been identified with 
the oil well supply shops, Bradford, Va., was 


to leave, a few days ago, for Independence, 


to engage in the business there for him 
A machine and blacksmith shop will be 


KaN., 
self. 
erected. 

The new factory 
Ind., of the Cincinnati 


Washington, 
Company, 


building at 
Seating 


which was removing its plant from Ilarrison, 
., has been blown down by a storm. It was a 
brick structure, 9OxLSO feet, tive stories. It 


will be rebuilt 

being awarded for the 
plant for the Iludson 
Iloboken, N. J. 


S500, 


Contracts are about 
construction of an ice 
Company, of 
and is capitalized at 


Consumers’ Ice 
It is co-operative 


ooo. EF. William Bender is president ; Phillip 
J. Kreutzig, secretary. 

J. Ro. MeWane, of Richmond, Va., was re 
cently expected in Birmingham, Ala., to begin 
work on a steel casting plant, which he will 
erect there or in one of the suburbs The 
plant will cost in the neighborhood of S30, 
ooo, The company will be incorporated at 


SHOL000 


that the Rawson Electrie Com 


Elyria, O., has 


It is stated 


pany, sold its manufacturing 


interests to the Deene Manufacturing Com 


make electri 
LSOxX LOOX 


pany, of Chicago, IIL, who will 
cal supplies. Their building will be 
OS feet, two The work of 
tion was to commence January 1 
When the Lockport, N. ¥., of the 
Hlolly Company, pumps, ete 
is vacated by the Buffalo of the 


construc 


stories 


plant at 
Manufacturing 
removal to 


machinists, who alone have not been trans 
ferred to Buffalo, the deserted ttolly build 
ings are to be occupied by the Colonial Elee- 


tric Company, of Dayton, ©., an electric ma- 


chinery manufacturer. 
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J. Davis Sisler and Perlee C. Sisler, his 
son, of Wilmington, Del., are interested in 
the Taite & Sisler Company, which has been 
with a capital of $200,000. The 
plant will be located in Philadelphia. They 
will manufacture decorated, gold lacquered 
and plain tin cans, boxes and containers and 


formed 


sheet metal specialties. 

been made for 
(Ill.) National 
$1,000,000. 


improvements 
Watch Com 
They include 


stories, to the 


Plans have 
for the Elgin 
pany, costing about 
an addition, three to 
present factory and power plant 
factory and _ office 
long, 30 to 
175 feet high. 


seven 
and a new 
structure, four and _ five 
stories, 575 feet 150 wide, with a 
clock tower 

A Spartansburg, S. C., firm has prepared 
behalf of J. S. Bailey & Co., of 
for developing water-power on 
Tennessee River in Swain County, 
40,000 horse-power. It is 


plans in 
Waycross, Ga., 
the Little 
N. €., to furnish 
proposed to transmit the power bv 


elect ricity 


for various industries, and the first mill to be 


built will be a cotton factory. 
The Iludson River Electric Power Com 
pany, of Queensbury, N. Y., has been incor 


porated at Albany. It build a 
dam at Conklingville, form a larger 
than Lake maintain the upper 
Iludson in the dry and distribute 
electric power as far West as Utica and Syra 
Iludson. 


proposes to 
reservoir 
(;eorge to 
season, 
cuse and as far South as 
There prospectus of the 
Fuel Company, of 


has been issued a 
Orrington Railroad & Peat 
Bangor, Me. The plans include, in part, a 
peat fuel factory with an annual production 
of 15,000 tons, a power plant and an electric 


railroad from the works to the city of 
Brewer. Ilerbert A. Harris, Reading, Mass., 
is president. Fred T. Dow, Bangor, Me., is 
engineer. 

With the principal office in Elmira, N. Y., 


and a manufacturing plant in the natural 
West Virginia, the Baldwin-Travis 
$1,500,000 corporation, will 
bottles. The company 


gas belt of 
Company, a 
manufacture glass milk 


controls the use of the Owens bottle ma- 
chine. The output is to be handled by the 
Thatcher Manufacturing Company, of Vots- 
dam, N. Y. 
. 
Miscellaneous Wants. 
Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 


sent to reach us not later than Sat- 
ensuing week's issue. 


should be 
urday morning for the 


insivers addressed to our care will be for- 
warded. 
Grant. Gears. See upper corner, page 72. 


Caliper cat. free. E.G. Smith, Columbia, Pa. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

140 W. 23d st., New York, spe 
machine designing. 


J. Gregory, 
cialist in small 


Machine design and drafting. R. G. Ber 
lin, M. E., 123 Liberty st., New York. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MAcH. 


latented 
Specialty Co., 


Wanted specialties of merit, 
Addr. ss Power Buffalo, N. Y 
Light and fine mach'y to order; models and 
elec. work specialty. EK. O. Chase, Newark, N. J 
Electrical and mechanical 
signed «. kK. F. Ahim, Williamson 
( leveland, O 
Automatic 
structed by the Wellman 
chine Co., Medford, Mass. 
Wanted——No. 1 universal miller, complete, 


machinery de 
Bidg., 


designed and con 
Sole Cutting Ma 


machinery 


in good order; must be cheap. 9356 
Monadnock Bldg., Chicago 
Pattern letters and figures for wood and 


tablets, ete. ; also steel stamps. 
Knight & Son, Seneca Falls, N. Y. 

Special machinery for reducing labor and 
increasing profits, designed and perfected. C. 
I. Sargent, M. E., 1214 Manhattan, Chicago. 

M. Neumayer’s Engineers’ Handbook of De- 
tails and Machinery, $3.50. Write for pamph 
let. 2438 Southern ave., Cincinnati, and 50S 
Tenth st., Brooklyn 

Wanted—-Apprentices to 
mechanical, patent office and 


metal patterns, 


take up course in 
electrical draft 
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Running Fit Limits. 
BY HENRY 
A number of years ago, while starting 


HESS 


up the manufacture of medium and heavy 
machine tools, it was decided to adopt a 
systematic set of limits for reamed holes 
and running fits. 


cially new in that in this country, although 


There is nothing spe 


it is by no means as general for medium 
and heavy machine building as it should 
where the new works 
with but 
establish- 


be; but in Germany, 


were located, limit gages met 
slight appreciation outside of 


ments engaged in the manufacture of small 


20 





Plus 


N 
Oo 


N 


10 Thousandths inch, minus 


arms, sewing machines and similar articles. 
In larger works the general practice was 
to consider the journal diameter as fixed 
and to vary for the character of the fit in 
the hole, contrary to our general way of 
working. 

In the standards 
reamed holes were 
from the nominal diameter on the plus 
side. The variation permitted the maker 
of the reamer one-third 
between the upper hole limit and the nom 
inal size. 


adopted the bored or 
allowed to vary most 


was about that 
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On the diagram these limits are shown 
for all sizes up to eight inches diameter; 
marked 


horizontal line marked O is 


the 

also with the various diameters; the upper 
stepped line 4 gives the largest diameter 
permitted, and B, the one next below, the 
smaller bore limits; the vertical distance 
between the two stepped lines measures 
the total variation permitted. 


The 


sandths of an 


are all given in ten thou 


the 
at the right and left sides 


limits 
inch on vertical scales 
At first only one character of running fit 


was allowed with limits as given by lines 






SYSTEM OF LIMIT SIZES FOR REAMED HOLES 
C and PD) and marked “close running fit.” 
Experience soon demonstrated that for all 
journals except a few requiring very ac 
curate fitting, such as main spindles, these 
fits were closer than really was necessary, 
and were moreover likely to cause trouble 
from unless very carefully oiled 
and kept clear of gummed oil; that being 


the case and a larger limit also having the 


seizing 


advantage of cheaper production, limits 


for “free running fits’’ were adopted as 


lines marked E and F. 
In illustration, the 


given by the 


take one-inch sizes 





from the diagram: nominal one-inch 


Phe 


hole is allowed a total variation of seve 


points—each point being one ten-thou 


of which variation four 


Phe 


sandth of an inch 


points are plus and three minus 


reamer when new was permitted a reduc 
tion of two points from the larger limit 
that gave a range of reamer wear of from 


five to seven points The close running 


fit is from eleven to seventeen points 
smaller than the nominal inch size. The 
least difference between shaft or journal! 
and bore is eight points as read off be 


tween the stepped lines B and C and the 


inch, 


w 
(=) 


10 Thousandth 


w 
oO 


40 
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greatest twenty-one points between lines 4 
and JD 


its nominal one 


\ free running fit is smaller than 


inch by from fourteen to 


twenty points, a variation of six points 
the difference between journal and _ bore 
diameters—lines B and E and A and F- 


ranges from eleven to twenty-four points 

Several years’ experience with these lim 
its showed them to be well adapted to the 
class of machinery built. While those use 
were actually in system of 


the metric 
measurement the diagram gives the equi 


1 1 ' 
alents in inches very ciosely 





Power Absorbed in Drilling in Various Metals 


at Various Speeds and Feeds. 


Phe accompanying illustrations give the 
ery valuable data of Mr. Norris in the 
form of diagrams, both directly from the 
tables which we published last week and 
a» modified for better comparison 

Mig. 1 gives the data of Mr. Norris's 
able 2 plotted directly In the experi 
ments here recorded the speed was con 
tant for each size of drill, but varied be 


tween the different drills, while each drill 


was tested under varying feeds. The hori 


ontal scale gives the feeds in thousandth 


of an inch per revolution, and the vertical 


ale gives the horse-power. Two sets of 
curves have been drawn, of which the 
upper full line set shows the gross horse 
powell and the lower dotted set shows the 
horse-power per cubic inch of metal re 
moved per minute. The curves have been 
adrawh a lair averages of the observa 
tions, with a single exception. The horse 
power for the J mch drill under .o286 
neh feed is abnormally high, as will be 
en ind’ henee it ha been di regarded, 
the curves drawn for this drill being a 
mM h curve through all the other data 
There is increased reason for doing this 


ver what appears from Fig. 1, as will be 

lig. 3 
Norri 

drill 


varied 


een when me to discu 


‘Table 3. in 


we (¢ 
Mi 


tor 


data of 
feed 


while the speed was 


the 


Rive 


which the each 
tant, 
\ he fe re, 


if which 


\ con 


two sets of curves have been 
the full 
horse-power, while the dotted 


the 


line set relates 


drawn, 
to the gro 


et relates to horse-power per cubic 


inch of metal removed per minute 

igs. 3 and 4 represent, on the three co 
ordinate system, the results of the two sets 
of curves of Fig. 1, but modified in accord 


ith Fig. 2 to give these results for 
i constant circumferential speed of 30 feet 
of drills Phat 1s 


curve 


munute for all sizes 


pl 


‘tors have been taken from the 


of Fig. 2 by which to multiply the read 


urves of lig. tin order to 


ings from the « 


reduce them to a constant circumferential 


peed of 30 feet per minute ig. 3 thus 


ives the full-line curves of Fig. 1 raised 


the case may be, to make 


thi 


or lowe red, 


them read for constant speed, and 


hig $ gives the dotted-line 


1 modified in the same way 
the addi 


oe 
WMWwMArLY 
urve of big 
will show 


Fig. 3 


In pection of 


tional reason for neglecting the abnor 
mally high reading of the horse-power for 
the 1 inch drill under .o286 inch feed 
Fig. 1 shows that this reading is out of 
step with the others in the relation there 
shown between feed and horse-powet 


Were this reading plotted in Fig. 3, it 
would be seen to be also out of sten with 
the others in the relation between the 


diameter of drill and horse-power, a fact 
which gives additional reason for discard 
ing it. Even after discarding this reading, 
the right-hand end of the curve for the 


1'4-inch drill of Fig. 3 seems to be higher 
than it should be, though we have no suf 


The curves 


ficient warrant for lowering it 
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of Fig. 4 will be seen to be extremely con 


cordant in every way. 


Table 5 is plotted in Fig. 5, which 1 


elf-explanatory 
Laboratory vs. Shop. 
LY ROBERT H SMITH 


Vol. 26, wa 
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hops to Mechanical Laboratories, Machine 


Shop to Machine-Tool Laboratory, Forg 


ing Shop to Forging Laboratory, et lhe 
principal reason for this change of name 
Is not to change the name of the real shop 
or workshop, as Professor Higgins 


umes, but to distinguish between teaching 


and manufacturing 
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he criticises an article in the Tech enti- turing establishment where labor is applied 
tled “Mechanical Laboratories vs. Work- to produce things industrially and for pe- 
shops.” Kindly allow me to say that the cuniary profit. To this end everything else 
object of this article in the Tech was to is subordinated, so that to acquire in such 


explain why the Massachusetts Institute 
of Technology changed the name Work- 


a place a knowledge of technical processes 


is necessarily slow work In the great 














January 21, 1904. 


maitority of cases the workman in manu 
facturing establishments is self-taught, or 
nearly so. A boy enters the shop to learn 
a trade lle 1S mad lo sweep ind lo do 
the crudest kind of work \ftter a tew 
months he may be allowed to do rough 


chipping or filing, or to operate a machine 
which is adjusted for him and which he 
does not understand. In this manner hi 
begins to learn a trade, without instruc 
tion and without system Chis method 
presupposes that the boy will acquire in 
formation and skill by observing what is 
done about him. His attempts to learn ar 
ventures, often disastrous and discourag 
ing If he has relatives or friends con 


nected with the shop, he may obtain excep 


tional advantage In any case, the amount 
of 


his own thoug 


knowledge he can obta n dl pend upon 


yht and calculation and upon 
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FIG. 2. RESULTS OF TES1 
years to acquire even an elementary knowl 
edge of any one branch I t mechank 
art Manufacturers are beginning t e 
ognize these facts and would gladly alter 
the conditions, were p rl Son 
have, in a measure, improved the oppor 
tunities of their beginners by placing them 
in charge of a competent man, othe 
than the foreman, who will supervise thei 
work, and give such instruction as their 


manufacturing processes permit. Schools 
that are endeavoring to supply the deficien 
debt of 


who 


cies of the shop owe a gratitude 


to those manufacturers have 


given 
them substantial encouragement by supply 


ing tools at a great reduction in price or 


in many cases by donating them outright 
modern methods 


of 


on account of 


Again, 


of specializing the proce manufac 


sses 
turing, where apprentices have to produce 


hundreds of pieces of the same kind, the 


opportunity for acquiring principles and 
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learning to do a variety of work has be 


come less and less, and the true appren 
tice system is nearly extinct with no pro 
pect that it can ever be Ter fully resut 
rected. The pioneer who introduced 
these arts into the curriculum of schoo 
and college were fal cing e! wih to 
read the “writing on the wa to anti 
pate this, and as a remedy for th aden 
ciency to establish schools with depart 
ments called shops or workshops, nomin 
ally to teach these arts, but which largely 
used manufacturing methods—that is, en 
deavored to teach the subject by building 
machines or furniture, or by constructing 
ipparatus for the These methods, 
n some cast upervised by an efhcient 
nstructor, were a ght improvement ove 
the shop method, but in most cases they 
were inferior, a the range tT wor 
uted and pportur tor variety 
Wal much ke 
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even by xed mi d ot combu 
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pic a clas or thirty tudent WW no 
knowledge of machine wor require 
to build an engine during a term of schoo 
the castings and drawings for which are 
usually obtained from some manufacturer 
\t the end of the term, with the assistance 
of the instruct the engine is completed 
How much information and skill has ea 
student acquired One student nec 
sarily given a simple piece, another a more 
difficult piece; one bores and turns the fly 


wheel, an ther builds the cro shead., an 


other bores the cylinder, etc. Each, after 
unequal effort, has made a part of the en 
gine and incidentally learned a few prin 


ciples in an illogical and unsystematic 
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definite method, surmounting difficulties 
little by little. 

A method is worked out by graded les- 
sons that demand the least length of time 
and which will provide a sound, systematic 
acquirement of information and skill, so 


that every step well taken is a clear gain 
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beginning of each period, the students as 
semble in a lecture room, thoroughly 
equipped with proper machines and tools, 
where all can hear the instructor, see the 
demonstration and method of solution of 
the problem. The students are then given 
drawings and material for the problem and 
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oring to teach through the construction of 
machinery or furniture, where the instruc- 
tion and opportunities for practice cannot 
possibly be uniform; the teaching results 
of the laboratory method are very large 
as compared with the manufacturing meth- 
od. This method of presenting a subject 
to students awakens interest, creates en 
thusiasm, makes them think logically and 
plan intelligently, all of which gives the 
most practical and thorough training. The 
tremendous energy and earnestness awak 
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and only successive steps have to be taken “NOU TEP OIP NCEE 
to reach success; a success that no shop | i | 
system, mixed school and shop system, or 
any less systematic method can attain melt NT | 
Such a method is truth r a labor . 
st thfully a Jabs ratory ‘5 20 25 30 35 40 
method of progressive and rapid instruc Feed in Thousandths per Revolution Aen ae 
tion. For example, it is desired to teach FEED AND GROSS HORSE-POWER AT A CONSTANT CIRCUM 


a class the principles of machine construc 
tion, such as chipping, filing, scraping, cen- 
tering, squaring, turning, fitting, screw cut- 
ting, drilling, chucking, boring, planing, 
milling, grinding, and the mechanism of 
the and involved in the 


teols apparatus 


processes, in two-hour periods every sec- 
ond day during the school year. At 


the 


FIG. 3. RELATION OF DIAMETER, 


FERENTIAL SPEED OF 30 FEET PER 


proceed to the laboratory, where all have 
equal opportunities to practice and apply 
the instruction, not with a venture, but 
with a clear knowledge of the method of 
solution, thus obtaining results many times 


more effective than is possible by endeav- 


MINUTI 


ened in a class of students when they real- 
ize how quickly they obtain good results 
and how rapidly they are advanced, are 
in themselves effective agents to make the 
laboratory method beyond comparison so 


succcessful and practical 
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To call such departments of a school : ——————— 

shops or workshops, when they are labor- 1.9 4. 
é ‘ : <M Steel 
atories teaching the respective subjects as 1.38 | < 
‘ - . Avera d | 
scientifically as any subject is taught in Bae ee ot ee ae Zi —t- 
i a b.7 7 i] a 23 
other technical laboratories, is certainly ae SIT 
” a I 1.6 Average ea | | er 
misleading. n many cases, young men frttr. Ser: = od 7 
. va } ita ss fr 17 a il tra) 1.5 ap ara -_ Fe 
coming to the institute Irom manua _— } Os Wrottron 
ing schools and shops have had only a 9 hr 
very superficial idea of the subjects to i 
which they had devoted much time. They 2 mee 
a - 4 Cast tron . - P 
were usually unable to do the elementary [e2>— oe See ee CastSteel 
- - “Tech” 1.1; Average +L. ‘= oe | 
yroblems such as are given to ech” stu ; t 
df i pe :. | i + 
dents at the beginning of the course and “% 2 1 114 1G 
such as must be known in order to do Diameter of Deitl Muchiniat 
advanced work intelligently and with de- FIG. 5. HORSE-POWER REQUIRED TO DRILL DIFFERENT MATERIALS COMPARED WITH CAST IRON. 
spatch. Upon investigation it was found 
that a large part of their time was spent TTT 
in the shop in the reproduction of similar 
parts and in the school shop by building 
some machine or piece of furniture to be 
ised principally for exhibition purposes, 
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taught known as laboratories. This change 
gives such schools names that coincide 
with other laboratori of instruction. 
Words name and _ suggest Laboratory 
Lv, names and suggests systematic instruction, 
0 = , . 
15 20 25 39 35 while shop or workshop names and sug 
Feed per Revolution in Thousandths Ame Machinist gt manufacturing Designating a de 
FIG. 4. RELATION OF DIAMETER, FEED AND HORSE-POWER PER CUBIC INCH REMOVED PER partment of a school of mechanic arts a 
MINUTE AT A CONSTANT CIRCUMFERENTIAL SPEED OF 30 FEET PER MINUTE workshop has undoubtedly — influenced 
many efficient instructors to teach by build 
with but little, if any, systematic instruc- teach the principles of the mechanic arts ing machines or furniture, rather than by 
tion and previous training in the element- by building machinery or furniture, but by educating the student by the organized 
ary principles of the subject, and with a_ the laboratory method, it was thought best laboratory method. The distinction be 
lack of variety. As the institute does not to have the places where such arts are tween the schoo! or laboratory and shop 





78 
should be clearly understood. Each has 
its own sphere, without trespassing on the 
other, the laboratory preparing for the 
shop and supplying what every shop fore- 
man expects his young men to know be- 
fore they are really useful to him. 

3y the laboratory method, the principles 
which underlie the arts and examples in 
their application may be taught far more 
economically and effectively than they can 
be taught in the real shop, so effectively 
that hours of in 
struction and practice by the laboratory 


three or four hundred 
method is equal if not superior to three or 
four years in a shop, and thus is secured 
the greatest economy of time, therefore 
of money. 

The laboratory method, however, cannot 
teach experience. The shop and processes 
of manufacturing should supplement the 
laboratory. The large range of work in 

modern shop presents opportunities for 
the application of principles, but it is in 
that these principles are 
logically and rapidly acquired. The labor 
atory trained student not only must per 
the 


and that by the wisest and most modern 


the laboratory 


form work in the educational order, 
methods, but he must know why he per 
forms it and what it teaches; all of which 
gives him a most thorough understanding 
of the science of the subject, and this, in 
all branches of education is necessary to 
success in more advanced work. 

In reply to Professor Higgins’ statement 
that the laboratory is for “scientific experi- 
mentation and original investigation to find 
the unknown,” allow me to say that the 
very essence of technical education, that 
that has the 
making America the 
foremost nation of the world, is laboratory 


system of education been 


greatest factor in 
instruction and practice in known laws. 
Professors of chemistry and physics, in 
teaching their respective subjects, tell their 
students plainly that the course is not for 
original investigation, but for scientific in 
struction and practice in known laws. 
Research investigation and scientific ex 
perimentation are pursued in regular lab 
oratories by professors and_ instructors 
private and occasionally by 


In a way, 


students for thesis or some other spe 


cial object, with the supervision of 
their professors, but not until the = stu- 
dents have been thoroughly taught the 
principles of the subject by lecture and 


laboratory practice. This practically coin 
cides with the laboratory method of teach 
Students are not 
allowed to build machines, furniture, or to 


do any constructive work until they have 


ing the mechanic arts 


become thoroughly familiar by means of 
instruction and laboratory practice with 
the principles which are to be applied 
Laboratories for instruction and practice 
in known laws are as common in tech- 
nical schools as lecture rooms in theolog- 
ical schools; in fact, so common that lab 
oratories for purely research work and sci- 


entific experimentation are often qualified 


as Sanitary Research Laboratories, Phys- 
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ical-Chemical Research Laboratories, etc., 
in order to distinguish them from the reg- 
ular laboratories 

Professor Higgins is unquestionably a 
true friend of mechanical and industrial 
education, and as such has our enthusiastic 
admiration, but he should realize that the 
world moves and that the acquirement of 
mechanical knowledge skill by the 
slow, illogical and unsystematic methods 
forefathers not do in this 
These must 


and 
of our will 


horseless and wireless age. 
give way to a more progressive, instructive 
and rapid system, such as that afforded by 
the opportunities in a well-equipped and 
well-managed laboratory. 

Mass 


Institute of Technology, 
Boston, Mass. 





Delayed Justice. 

The ordnance factories have just sanc 
tioned an annual expenditure of some hun 
dreds of pounds to be distributed in re 
wards to arsenal employees for inventive 
suggestions with the view to improving or 
cheapening the manufacture of guns, pro 
jectiles, ammunition, gun carriages, small 
arms, and other warlike stores. An an 
nual grant will be made in the Ordnance 
Factories Estimates to be laid before par 
liament, and the workmen employed in the 
government establishments at Sparkbrook, 
Enfield, Waltham Abbey, and Weedon will 
be allowed to participate in the rewards 
in addition to the 18,000 men employed in 
Woolwich Arsenal. 
portant inventions of modern times in con- 


Some of the most im- 


nection with war have originated with gov 
ernment mechanics, but there has been a 
rule which has prevented their introduc 
tion the united 
than through a superior officer, and the 


into services otherwise 


original inventor has gone unrewarded.- 


The Mechanical World. 





One of the features of the new plant of 
the B. F. Sturtevant Hyde 
Park, Mass., is the steam tunnel 4% feet 
in width and 6'4 feet high, extending from 


Company at 


the power plant to the most remote part 


of the manufacturing buildings, a_ total 
distance of about 800 feet. This tunnel, 
which is of concrete construction, will 


accommodate all of the steam piping, the 


electric wires for power, light, telephone, 
standard time clock, and other service, to- 
gether with oil, hot-water and other pipes 
distribution to the various 
None of these feat- 
ures of the equipment will be carried above 


for general 
buildings of the plant. 


ground at any outdoor point. 





It is estimated that 750,000 acres—over a 


thousand square miles—would be required 
to be continuously employed to maintain 
the supply of ties for the railroads of the 
United The 


to be very close to its practical and ex 


States. steel tie seems now 
tensive adoption and the condition of the 
steel trade seems to be peculiarly favorable 
for the development of this new and doubt- 


less ultimately extensive industry 
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A Microscope for Measuring Screw Threads. 

We illustrate herewith, chiefly from in- 
formation obtained from Engineering but 
partly from additional information from 
the makers, a microscope with special ad- 
justments for measuring screw threads. 
The instrument has been made by the 
Cambridge Scientific Instrument Company, 
of Cambridge, England, for the Small 
Screw Gage Committee of the British As- 
sociation, by whom it has been placed in 
the custody of the British National Phys- 
ical Laboratory. 

The normal capacity of the instrument 
is for measuring screws up to 4 inch in 


diameter, though by means of special 


chucks screws up to % inch diameter can 
be measured. 

The elements which can be directly meas- 
ured for any given screw or tap are: 

1. External diameter. 

2. Diameter at root of thread. 

3. Pitch; to which should be added, in 
the case of V-threads 

4. “Effective diameter’—that 1s, the 
mean diameter of the slant surface of the 
thread. 

5. Inclination of side of V. 
Moreover, the various inequalities to which 
screw threads are liable can be detected 
and estimated; for example, irregularity 
of pitch, variation of external diameter, 
and of depth of thread. 

The 


half-tones, Figs. 1, 


the 
The micro 


instrument is well shown in 
2 and 3. 
scope tube is swiveled to permit its being 
left, the amount of 
this inclination, which should be equal to 


the mean rake of the thread, being read 


set over to right or 


by a graduated arc. The tube may also 
be turned upon its axis in order to adjust 
the cross wires to read the angles of the 
thread, as indicated in Fig. 4, the angle 
being read from a graduated circle at the 
base of the tube. The readings for diam 
eters, pitches, etc., are obtained from mi 
crometer screws attached to the stage. The 
arrangement of cross wires is shown in 
the line engravings, of which Figs. 5 and 
6 show also one method of measuring the 
diameter of the screw or tap. The tops of 
the threads are brought by estimation mid- 
way between the parallel cross wires and 
the diameter is, of course, the difference 
of the micrometer readings corresponding 


The 


made by 


to the two settings same measure- 


ment may also be turning the 
barrel through a right angle and using the 
single cross wire. 

For measuring the angle of the thread 
and the pitch a provision is made to insure 
that the true profile at the extreme diameter 
is in focus. The outside diameter having 
been measured as indicated in Figs 5 and 
6, the instrument is then adjusted to bring 
the uppermost part of the thread in focus 
and, the tube being set over to the angle 
of mean rake, half the diameter multiplied 
by the secant of the angle gives the amount 


by which the instrument must be focussed 
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down to obtain a correct view of the the endwise movement a micrometer any devi f formity of p 

profile. adjustment is provided for reading may be detected and measured. The n 
The screw under observation is held in’ the pitch for which the adjustment urement of the pit y als yViOUs 
self-centering split chuck, of which an of the cross wires is shown in Fig. 7, be made by adjusting the cross wit 

assortment is shown in the half-tones, and the intersection of two cross wires being in Fig. 4 

which is carried on a cylindrical spindle made to coincide with the slant side of \ weight w 

supported in adjustable V's. By sliding the thread \fter making this adjust for taking up engthwi f 

















SCREW MEASURING MICROSCOPI 
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FI z SCREW Mi = SG MICROSCOPI \RRANGEM VT OF 0) l 1! 
the spindle in the V's any desired part of ment the screw traversed amially an ! 
the length of the screw can be brought the same intersection coincides with the nm one directior n the axial micromet 
under observation and by turning the spin- corresponding slant side of the next thread — screw n t nelined p 1 f the 
dle different parts of the circumference when the difference of the two readings instrument t veight of the carriage pe 
may be viewed. For the latter adjustment gives the pitch and, by extending this ob- forms thx me office for the mov nt 
a graduated circle Ss provided For servation to different parts of th 





The Filing of Drawings. 

BY HENRY HESS. 

[his is a subject that might be classed 
with the hardy annuals of the gardener’s 
‘atalog, as there is a new crop at least 
ynce a year and also one of endless variety. 
Many plans have been used and more sug 
gested having in view the storage of the 
greatest number of drawings in the least 
space while leaving them readily accessible. 
The plan and furniture here shown do, I 
velieve, combine these desiderata in a high 
legree, and also give opportunity for an 
ndefinite expansion by mere aggregation 
f similar parts. Adaptability to any space 


ivailable in the drawing room is also 


among the advantages. That the general 
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shown closed in the upper and open in the 
lower part of Fig. 2. Each compartment 
is adapted to receive eight sliding trays 


shown in Fig. 3. These are made 


of 3-16 


trays 


inch well-seasoned whitewood. 


\ thin, narrow covering strip at the rear 


prevents the drawings from escaping at 


the back; the base extends beyond the 


sides to slide in grooves sawed in the side 


the 
numbered at the lower right-hand corner 


walls of cases. As all drawings are 
a ready fingering of the sheets is facilitated 
by cutting out the corner of the tray bot- 


tom. The cases are set on two drawer 
bases and finished as to the top by a flat 
cover. When placed two high the top 
forms a convenient consulting table 
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to a tray and give a convenient subdivision 


Cé 

and cause not the slightest crowding. In 
case of need a tray could hold twice the 
number, but at the expense of convenience 
of handling and the sacrifice of the ability 
to slip a sheet into its place without hand 
ling the entire trayful 

The location of any drawing is a simple 


matter, as there are label holders on the 


drop-leaf fronts and numbers on the trays 
corresponding to the system of numbering 
in use. 


A few of the cases are fitted with shelves 


for the reception of bound sets of blue 


prints, drawing-room accounts, text-books 


and technical papers. Card-index trays 


also are comfortably housed, while the 











ems: 
YE ae ae 


‘ee 


see? 
Aaa... 
SS ttl — eee 


mee | 
yA 


—— 


. 
a4 
a 


48 


re 














appearance is neat Fig. 1 will bear witness, 


is no doubt the editor also will be pleased 


having seen them while on one of 


1 
oO do, 


his periodical European trips to the benefit 


f the home builder and foreign user of 


nachine tools 
Che 


ire built up of individual units along the 


cases for containing the drawings 


general lines of the now so well and uni 
“expanding” bookcases 


as sketched in Fig. 2. 


versally known 
ind office furniture, 
Each unit is a case 12 inches high by 3954 
inches deep in the clear; 
this 


inches wide by 13 


i vertical partition divides into two 


compartments each 19 inches wide; each 


f these is fitted with a drop leaf front 


FIG. I. A GERMAN DRAWING ROOM 
The half-tone shows quite clearly the 
arrangement adopted for placing these 


down the center 


cases \ 


of the drawing-room facing one side; back 


series extends 


to back with this a second row faces the 
other side of the room. There are forty 
double units, twenty to a side, which take 


up a length of 35 feet, a depth of 30 inches 
and a hight, not counting the drawer 
bases, of 33 inches and accommodate read- 
ily 16,000 sheets, each 12x18 inches. Larger 
folded in 


two, while full-size sheets of 24x36 inches 


sheets of double this size are 


are folded in four. As regards the space 


occupied these are rated as two and four 


sheets. Twenty-five sheets are assigned 


drawer bases serve for the convenient 


storage of cut sheets of paper and cloth, 
supplies, and. thi 


general stationery and 


various odds and ends that are continually 
accumulating. 


In the modern industrial railway equip 


ment, where turn-tables are used for out- 
door work, there is always a temptation 
to set the turn-tables upon too shallow a 
foundation, the result being that they are 


thrown out of line by the influence of the 


frost. In the new plant of the B. F. Sturt 
tevant Company, at Hyde Park, Mass., 
where special turn-tables of their own 


manufacture have been introduced in con 
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nection with their industrial system, each 
turn-table rests at the top of a brick cir- 
cular well with 8-inch walls extending to 
a depth of 4 feet or below the frost line. 
These walls are set upon hard-pan and 
the filled with 
viding perfect drainage 


center loose stones, pro- 


The first winter’s 


experience has shown them to be abso- 


lutely uninjured by frost 





Grinding. 

[he interesting contributions upon the 
above which have lately appeared in the 
\MERICAN MACHINIST would seem to in- 
dicate a desire for some more practical in- 
formation on a branch of trade practice of 
growing importance, and the recently ex- 
pressed desire to be put in communication 
with an operator has induced me to pen 
the following. 

In the first place, I partly agree with 
Mr. C. H. Norton, and think with him that 
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intelligence they bring to bear on the sub- 
ject. 
make the grinding machine a very expen- 
sive tool to use, and the “feed-and-speed- 
man” or his equivalent would be perhaps a 
desirability in a process where the cost of 
material employed may very often be lost 


Without this it is quite possible to 


sight of in the gratification and surprise at 
the results obtained. 

I say this advisedly, because I have seen 
purchased with the best 
of intentions, which would be more ser- 


a pile of wheels, 


viceable if used as road metal than for the 
for which 
tured and sold. 
ing about twelve years, both as operator 


purpose they were manufac 


In an experience cover 


and superintendent, I have had opportuni- 
ties of handling many types of machines 
both for plane and cylindrical surfaces, in 
cluding Brown & Sharpe, Landis and two 
of German make, also the heavy machine 
that bears Mr. Norton’s name, and though 
bad 


all have their good points and their 
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the texture of the wheel that may be used 
irrespective of its size. 

In my choice of wheels, coarse ones aré 
always preferred and made of a combina 
tion of various numbers of grit, this uniotr 
being essential for roughing and finishing 
with the same wheel. 

I have learned by experience that a fine 
wheel is altogether unnecessary for a hig! 
This may seem a rather contradk 
tory statement, but by 
the wheel and by exercising judgment in 


finish. 
careful truing of 
the finishing process, a finish as good or 


better can be obtained with a coarse as 


with a fine wheel. I don’t pretend to be 
able to explain this, but I should imagin 
that the kernels of grit in the fine wheel 
being so small they have not enough ten 


the 


bodily out, leaving behind them 


acity to resist diamond, but are tor: 


a surface 


composed of innumerable sharp points. In 
the coarser wheel the tenacity of the grit is 
I turns 


greater, and the diamond rather 
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data that would be universally applicable nomic point of view, the heavier the ma- irregular shaped pieces, the shearing a 


to the art. Conditions vary with the con 
struction of machines, and what would be 
good practice on a light machine might in 
some respects be a failure on the heavier 
tool. Nevertheless, I cannot help thinking 
speaking as an operator) that an explana 
few simple rules that I 
framed for my own guidance will be of 


tion of a have 
some service to the uninitiated. 

The compiling of tables and the keeping 
‘f records, which were mentioned by one 
orrespondent, would, I think, be of ser- 
ice only individually or locally. The end- 
less variety of shapes and the multiplicity 
f sizes, together with the varying con 
struction of machines and the absence and 
mpossibility of a standard for the many 
different makes of 
lrawback its general 
piece must be taken on its merits, and it 
would seem better to leave the matter to 
judgment of 
*~hosen for or according to the interest and 


wheels. would be a 


to utility. Every 


the operators, they being 


By 


amount 


the better the results 

to the 
required to 
given amount of stock, and at the same time 


chine economy 


[ am here referring of 


abrasive material remove a 
get satisfactory results in regard to finish 


and The extra amount of pig iron 
harder 
wheels to be used, and I may instance the 


No. 2 


time 


gives a rigidity which enables 


Brown & Sharpe universal and the 


No. 16 plane machine. In the first named 
I was never able to use a wheel harder 
than “L.”’ while in the latter an “M” wheel 
gave satisfaction on similar material of 
proportionate size 

In the Norton machine I have used an 
“N” wheel, with satisfactory results 


These comparisons are not made in any 
disparaging manner, as each machine is 
well adapted for the purpose for which it 
was designed and which is within its ca- 
pacity; but it will serve to illustrate the 
fact that the heavier spindle and propor- 
tionate construction bear some relation to 


tion of those with the broader face remov 


ing the minute projections in the work and 
acting as a former for the finer pointed 
kernels. A close examination with the 
microscope of the relative wheels and fin 
ishes obtained seems somewhat to be a 
proof of this; the surface finished with 
the fine wheel being composed of fine 
deep scratches with some regularity of 


pitch and form, while the 


surface from thx 
coarser wheel shows inappreciable inden 
tations of varying shape and size. 

My knowledge of metallurgy is not suf 
cient to enable me to choose a wheel for a 
job to correspond with the amount of car 
bon contained in the material, 


nor are 


drawings always explicit on this point; 
but being at present engaged in the oper 
of the 
the late correspondence in the paper most 


ation heavier machine (to which 


ly refers) the moment seems the more op- 
portune for explaining my method of pro 


cedure 
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I have six wheels, J, K, L, M, N and 
one soft-elastic. They are all vitrified ex- 
cept the last one, which insures a uniform- 
ity of grade and cool cutting. For the 
benefit of the novice, I may say that the 


letters denote the progressive degrees of 


hardness, and are those of a maker who 


can always duplicate them. 


If I grind very soft steel, I use N as a 
rule, but M if it is a long slim piece. For 
ordinary machine steel I use Mefor stiff 
pieces and L for slender ones; for tool 


and other high-carbon steels, L or K,; for 
case-hardened work or hard steel, K or J, 
ind the same for cast iron unless a very 


When this is the 


igh finish is required. 


case I use the elastic; this wheel is also 
good for chilled work. Brass or copper 
I have little experience of, and I don't 


know a suitable wheel, though no doubt 
an elastic one would answer the purpose. 
I would welcome some information on this, 
suitable 


and also as to 


wheels for paper 
and cotton rolls. 
With regard to the question of work 


speed and the feed or side advance of the 
wheel, I had never until lately given the 
first particular much attention, but, from 
records taken lately, I rough out at about 
35 feet per minute, and the finish required 
decides the speed I shall run for the final 
cut. the 
wheel up nicely, I can get a passably good 


After roughing out, if I true 
finish at the same speed, but the quality 
of finish is generally in the same ratio as 
the number of turns of the piece, and this 
may reach 5 feet per minute. This slow 
speed, however, is necessary only for pieces 
whose peculiar shapes make them likely to 
chatter, decreasing the number of rotations 
reducing ordinary 


when once the desired finish is attained, it 


vibration. In pieces, 
is safe and often necessary to increase the 
speed to remove feed lines without spoil 
the 


ing the finish, though must be 


infinitesimal 


cut 


In roughing I am always governed by 
the results of a few seconds devoted to ex- 
perimenting on the combination best suited 
to the wear of the wheel. For example: 
\ piece is being ground at a certain num 
ber of turns, 
set to 


3 feet 


with the automatic cross-feed 
remove .o10 inch and table feed at 
When 
the work is measured and the reduction is 
found to be the 
I rotate the 
of course 


per minute. cutting ceases 


009 inch and wear of 
the wheel has been .oot inch. 
faster. and this enables 
faster table feed. Should the wear of the 


wheel be increased, it then becomes a ques 


work 


tion of judgment as to whether the saving 


in time will pay for the extra cutting mate- 


the wheel shows no 


wear, the experiment 


consumed If 
increased 


rial 
may be 
continued until you reach a combination of 
feed and speed that will give the greatest 
efficiency. 

To go back a little, I mentioned 
wheels that were suitable for soft steel or 


two 


common machinery steel; if I should get a 
piece to grind that I have had no previous 
should the 


use harder 


experience of, I 
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wheel M, and if too hard, I should change 
it for the softer one. If I found after 
trying various speeds, that the wheel re- 
quired unreasonable pressure to enable it 
to cut, or that it would constantly chatter, 
or that the heat it generated through un 
due that the 
changed color or burnt when a liberal sup- 


friction was such work 
ply of water was provided, it would be 
a proof to me that the wheel was too hard. 
For long, slender pieces the softer of the 
The flex- 
ibility of the piece is such that the harder 


two wheels is always preferable. 
wheel may displace it, and if it should 
burn it at any point it means suspending 
operations to straighten it unless there is 
enough stock left to true up. 

In grinding long, slim pieces, it is al- 
ways found necessary to spring them up 
by the steadies till they form an arc, the 
hight above the center in the middle of 
the piece being in proportion to its flex- 
ibility. 
the 


This tension is necessary to reduce 
the the 
For this purpose the steady rests 


vibration due to rubbing of 
wheel. 
or supports must be made capable of both 
Speak- 


ing of steady rests, the fixed rest is always 


vertical and horizontal movement. 


preferable where heavy reductions are 


made. For a light class of work I have 
found them the best in the smaller type 
of machine; but, a spring being an uncer 
tain quantity, they are unsuitable when 
deep cuts and broad wheel face are com 
bined. 

In all roughing I find it is the best thing 
to rough out accurately, and to get the 
piece as near to a uniform diameter as if 
you were finishing. It saves much time 
in the latter operation, as the sparking of 
the wheel will be a guide to the uniform 
chips that are required, and it is better to 
do this than to have to tax the memory 
as to the exact spots where the piece was 
In finishing cast iron 
I find that the fewer cuts I have to take 
the better, as chatter marks are liable to 
appear if the operation is prolonged. When 
these appear I find it the quickest way 
to true up the wheel again. 


a little above size. 


In grinding 
any cast-iron piece, the best combination 
should be the 
wear of the wheel, the necessity for using 


searched for in regard to 


the softer grade of wheel leading to much 


waste if a little care is not exercised. 
Chatter marks are liable to make their 
appearance from a variety of causes. If 


caused by an untrue wheel, they will as- 
sume a helical form. They may be caused 
by a too hard wheel, or by a wheel glazing 
In this 
case more rapid rotation of the work will 
the 
roughing the wheel a little and lessening 
the 


through taking very light chips. 


sometimes cure it, increased speed 
insufficient 
steadies of course suggest their own rem 
edy, but 


vibration. Inefficient or 
in all roughing operations the 
chatters may appear through the heavy 
cut. I ignore them entirely unless they 
get very bad, taking precautions in finish- 
ing to avoid them. 

The relation of table feed to rotation of 
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work is of little account, though I always 
take the first few chips at the roughing 
speed and the highest possible feed, slow- 
ing the feed down for the final chip. By 
this means I keep the face of the wheel 
flat and lessen the danger of feed lines ap- 
pearing in the finished piece. By the fast- 
est possible feed I mean the side advance 
of the wheel to equal its bare width of face 
per rotation of work, and in machines that 
! have handled where this was not prac 
ticable I have got as near to it as their 


mechanism would allow by changing the 


feed pulleys. In roughing the piece I have 


instanced it should have been mentioned 


that the feed should be 


manner on 


arranged in this 
commencing operations, in 
creasing it as the speed was raised. 

The incident mentioned of the operato1 
who made the large reduction in time on a 
certain piece of work may possibly have 
been due to a more matured experience, 
and is no more extraordinary with a 
grinding machine than with any other tool 
There is no magic or mystery about it, 
and a little experience and ordinary appli 
cation can set things going in a profitable 
manner. Besides the few combinations | 


mentioned, and which I earnestly 


be understood by 


have 


hope will those inter 
the 


good wheels which can be easily dupli 


ested, principal things required are 
cated and a plentiful supply of water to 
control the temperature and for hygienic 
reasons. This latter cannot be too much 
insisted on, both as regards operators and 
designers of machines. 

In internal grinding water should be 
used wherever it is possible, and its utility 
will be shown in the results obtained. | 
this 


would do the same in surface grinding if 


use it constantly for purpose, and 
machines would lend themselves to its ap 
plication. Wherever I have had an oppor 
tunity to apply it, the output has been con 
siderably increased, and a disagreeable job 
has been transformed into a pleasant one. 

Speaking of 
branch of the art seems to be sadly ne 
Nearly all the matter published 


surface grinding, this 
glected. 
is in reference to the cylindrical machine, 
and is mostly devoted to heavy grinding 
and the rapid removal of stock, tending to 
convert the lathe into a roughing tool only 
The satisfactory improvements that have 
been made in abrasive materials and the 
success of high-speed cutting steels should 
also be a means of developing the surface 
grinding machine in conjunction with the 
miller and planer. The general impres 
sion seems to be that true plane surfaces 
can be produced only by hand scraping, 
and this to some extent is true; but a sur- 
face that has been carefully planed bears 
the relation to that 
carefully turned, in the matter of time em- 


same one has been 


ployed, and most always contains errors 
due to unavoidable causes, that must be 


corrected by hand. My experience has 


been that the more accurate and quicker 
way is to grind them. In a machine for 


this service, if all its alinements are kept 
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in satisfactory condition, the work that 


comes from it will be a copy of the same, 


and the old argument that a ground sur 
face is next to impossible to scrape is just 
as much a fallacy as the mistaken idea that 
the emery adheres to the surface. 
suitable used this is 


wheels the 


springing, 


are not 


case, and as the errors due to 
etc., have already been corrected, the only 
what 
the 
using the proof staff or 


scraping required is is necessary to 


assist lubrication and necessity for 


pl 


applications. The 


surface ite 1s 


reduced to one or two 


only machines that I have handled for this 
of 


class work have been of the 


planet 


type (with similar moven that 1s), 


of 


e made for the 


ients, 
and I don't 
that could | 


snow any IMmMpt vement 


) purpose for 
which they were arranged, unless it might 
be the addition of a water supply. Ever 
without this latter the system paid, 
though its absence meant very much pet 
sonal discomfort from the dust arising, in 
addition to a much smaller output and 
heavy bill for cost of repairs to itself and 
to surrounding machinery. It would seem 


that in this direction there is much room 


for improvement and a good opportunity 


for development. I don’t know of any 


correct machine on the market, and a want 


of knowledge of machine design prevents 
me from giving 
what my ideas are of the p1 
My 


grinding machine has 


graphic 


“ipal 
the 


require 


ments experience of cylindrical 
been that weight and 
suffness of build, along with great 1 


of 


ange 


work speed and table feed, also means 


tor quickly changing them, are very ess 


tial In the surface machine the cond 
tions differ slightly, and the fact of 1 
work being wedged between the wheel and 
table does not warrant much variation i 


} 


the speed at which it travels, as the ques 
vibration need si 
Weight and st 


desirable, 


tion of arcely be consid 


ered iffness would seem as 


and an unlimited 


1s indispensable 


water supply 


The wheel 
belt 
sion of 


being hung over the work, a 


he 


apparent « 


drive 1s unsuitable, t varying ten 
the belt causing shatter 


marks to on the work, 


appear especially it 
the belt runs vertically \ motor drive 
would seem » be the ideal thing, and 
should be quite safe if the wate upply 
sufficient to keep the dust dow 
From an experiment personally con 
ducted in this direction the amount of 
stock removed in ten minutes was three 


times the quantity that had been removed 
by the dry wheel, and the impression left 
was that with a more liberal water supply 


still. | 


water supply had to be 


would have been better 


that 


the result 


may say the 
limited to prevent the table overflowing. 


The possibilities of the grinding machine 


seem infinite, and those who are not giv 
ing close ‘attention to its recent develop 
ments are likely to be left behind; in very 
many cases the lathe is superseded, and in 


some is unnecessary. By the 


ern powerful machines results may be ob 


use of mod 


tained that should convince the most skep 


Where 


“Pri per 
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ot 


The often quoted idea that the cost 
the cutting material is an offset to the 
increased production and superior work 1s 
Abrasive materials are 


entirely erroneous 
1 


constantly being improved, and the manu 
facture of artificial material superior for 
the purpose to the natural mineral pro 
ducts promises much for the future 


In conclusion, I again wish to emphasiz« 


the fact that there 1s nothing mysterious 
or more difficult understand in grinding 
than in any other mechanical process 
Perhaps the only thing it is suffering trom 
is neglect; and it is quite possible that 1t 


there were more users of machines and 
more brains at work in connection with 
grinding, the progress made would  b 
greater \s it stands at present, it must 
be a profitable investm« whoever takes 
it up \s one W had imagined some ot 
he possibilities of the heavy grinding n 
chi ts capabilities im revelation to 
ne, and if space would px I could 
10te inst ce Within mys ile ex 
perience of it, which would satisty anyone 
of the reduction in cost of manufacturing 
and the superiority in quality of produ 


as compared with the lathe or the lathe 


and light grinding machine 
In machining straight pieces the athe 1s 


unnecessary th which 


stock can be removed is nothing short of 


marvel and the al 


US, sence of the neces 
sity for transferring work from the lathe 
to the grinder, with other incidental ex 
pense, would alone more than cover the 


Fight feet of 


cost of the grinding wheels 


2-inch shafting can be reduced 1-32 incl 
with a high finish and straight within an 
error of .0005 inch in something under 
thirty minutes, while another fifteen min 
utes would be sufficient to make double th: 
reduction of stock. It is a rarity to meet 
with a rough bar that 


is round and straight 
} 


enough to clean up at 1-32 over size, but 
most inventions are the outcome of nece 
sity, and no doubt the rolling of steel bat 
and other process¢ previous to the ma 
chining of detail parts will advance at th 
same rate s the grinding machine, wit! 

Say ginn iterial and in time 

R . England OPERATO! 

The W vba ps, Worcester Poly 


Mass r are 


eC 111k Inst tute \\ reestet 

irranging very complete catalog file fo 
reference ed by the students and 
nstructors 1 nical engineering as 
vell as f ( mmercial purposes of 

e shops. | h catalog is indexed under 
he manufacturer's name and its contents 
cross-indexed according to the various 
subjects ( ed hey request ¢ italogs 


The editor of a technical journal—not 


wrote as 


‘Dp, 
t 
Pro 


a caption for 


in article in the paper per Angles for 

Tools,’ and it is said that his writing was 
Nogih] 

so illeg 


ble that the compositor made it 


Angels for Fools 


Letters From Practical Men. 


Making Piston Rings for Gas Engines. 


In a sm shop where I once wi ed 
we made gas engine 1 sma lo Iron 
2to 1s Se -powe rhe pistons were of 
the us type s in Fig. 1 We four 
I 1 d d vy exp ence t t 
was nec iry ) nake i diamete I 

e rear end of pistons consider 

5 | : 
— if 

\ 
/ | 
i ul 
FIG. I i 
( EN¢ N I ON LN PA ING } N 
( 1 I ( { 

\ tor expa Phe I SS we t 
made of f round 
nevel I | were ( 
tapers Fig. 2 | W fit ( 

4 ? 4 cy , ; 
nd | l fi was d 
cided to « , 

The 1 2 11 ca ng bol 
to the f plate, bored and turned outsid 

i diamete L ¢ iin amount larger tha 
the bore f the cylinde The rings were 
cu ff s casting from the inside by a 
tool to which gage was attached f 
thickne \ pi \ hie cut t of 
each ring by two ting ws mounted } 
the arl i lig lachine Phe 
distance between these iwWS Was varied 
for the differs ‘ dittere colla 
betwer then 

\ chuck sl} vnoul ¢ " ide ; 





| ’ eA 
| les 
Ny 
i 
/ 
\nonpeceeneeememenen, 
' 
Am uv ut 
I ct I 
S neg the tsides | 
ing with erie f 
n tl nindle of a 16 
f the regular face-p 
casting B slipped ove 
drawn up against the ri 
nut Of ¢ rse there 
these cups as there wer 
Was nN necessary to 
pt na ring \ fi 
the nut wa enough 





I K 
con ed ot 
ep ind it rewed 
neh lathe in plac 
Lit \ cup ha ¢ J 
rs ud and w 
ng by a washer and 
were a many { 
e sizes of ring 
remove the cup 
ction f a turn I 
free ryvthing nd 
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then the rings were easily sprung over. 
The steps were turned to diameters equal 
to the bores of the cylinders less twice the 
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quantity usually stated in his letter, to- 
gether with the cost of the necessary tools. 
The sketch or the article, if a sample is 
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fills out a Factory Cost Ticket, Fig. 1, 
with all the information regarding the op- 
eration and the estimated cost of each op- 

















thickness of the rings in the thickest place. furnished, is sent with the letter to the eration, the stock required and the neces 
—s sary tools, and then sends the ticket with 
Floor 190 _ FACTORY COST REPORT. the letter, etc., to the party in the office 
Order No. —_— who has the matter in charge. If more 
than one department should handle the 
FOR article, the letter, after being endorsed by 
the foreman, is sent on by him to the 
WORKMAN. OPERATION, py 1 foreman of the next department that is to 
- ——_—- : owt - — handle the work, the factory cost ticket 
| | only being sent to the office. All foremen 
| of departments that would handle the arti- 
| cle do the same, returning their cost tickets 
| to the office and passing the letter and 
article to the next department, and so on 
until the letter and article are finally re 
| turned to the office by the foreman of the 
| = last department. On the return of all the 
STOCK AND REMARKS. cost tickets with letter, etc., to the office, 
| the tickets are immediately marked “Orig 
| inal” and the man in charge sends the 
| sample or sketch to the foreman of the 
; sm Machind toolroom with a memorandum of the tools 
FIG. I. and dies required for the job, who, in turn, 
The rings were placed in this fixture a SUPT ES ey = Hie eae ] 
prung together by a wire band, and were MACHINE SHOP ESTIMATE, 190 
held eccentric by the cup-shaped casting On Tools for making in 
with the split part of the ring on the high 
side and the opposite side of the ring TOOLS. OR cma - saa ee ne 
ouching the step. The rings were now i, re ce — 
; urned the exact diameter of the bore of 
: the cylinder. This just cleaned up the 
H thick side of the rings, but turned them 
quite thin where they were split. They American Machints 
were now ready to go into the cylinder FIG. 2. 
oud In ~ fills out the blank shown in Fig. 2, giving 
Oeidter Mo. a Se See. Job No all particulars regarding thx estimated 
. weight and stock required and the time to 
190 Finished 190 make the tools, and sends the estimate to 
| “inishe the elles 
_ Charged Mark _ These cost tickets and the machine-shop 
v estimate form the basis on which the party 
f in the office makes up his estimates of the 
cost of manufacturing the article and the 
} cost of making the tools required. It is 
then his duty to communicate with the in 
Charge, $ quirer, when the ticket and machine-shop 
eT ee OR eee Deeg eee estimates are filed away until such time 
Pemiey we ee as the prospective customer sends on the 
ae ; American Machinis order. 
FIG. 3. Upon receipt of an order to make up 
ind gave no more trouble. The amount tein 
of time saved over that spent in making MACHINE SHOP COST TICKET. 
; our first rings was something astonishing. 
H. A. Houcuron. 
Order No, For Article 
Estimating Costs of Sheet Metal Goods. a 190 Finished 190 
Editor American Machinist: ; — j 
Numerous and peculiar are a great many eanacainal DATE | HOURS | STEEL |" TRON. | IRON | FORSINGS | 
of the articles that are submitted to us to 
make of various sheet metals, some parties | 
furnishing a crude sample made by hand, 
and others merely a memorandum or en dinerions: Muchinte 
sketch of the article desired. The system FIG. 4. 
to which these new articles are subjected 
in estimating the cost is as follows: foreman of the department that would this article a machine shop order, Fig. 3, 


In every instance the invariable question 
of the inquirer is the cost to him for a 





make the article, and after ascertaining the 
various operations and tools required, he 


containing a list of the tools required is 
issued to the toolroom foreman, who im- 
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mediately takes the necessary steps to make 
them. The regular factory order is mean- 
while issued to the departments that have 
estimated on the article. Upon the com- 
pletion of the tools required and called 
for on the order, a machine shop cost 
ticket, Fig. 4, is filled out by the foreman 
of the toolroom, giving the actual weights 
of stock used and the time required to 
make the tools, and is sent with the order, 
Fig. 3, to the office and compared with 
the original estimate, Fig. 2. The tools as 
finished are sent to the departments order- 
ing them, receipts being given by the fore- 
man, which receipts are appended to the 
machine shop order. All these records are 
then filed away. 

Each foreman of a department, on the 
completion of his connection with an or- 
der, immediately issues a new factory cost 
ticket which contains the actual cost of 
the article and sends it to the office. These 
tickets are compared with the original cost 
tickets, and are used as a basis for other 
orders. 

The object of the duplicate cost tickets 
is to overcome, whenever practicable, the 
loss due to underestimating on the article, 
and the making up of successive orders 
on the original cost ticket, which, while 
it answered the purpose for the first order, 
may be below the actual cost to manufac 
ture. The system of having each depart- 
ment foreman estimate on his particular 
work in connection with each new article, 
eliminates to a large extent, the difficul- 
ties of the man in the office who has the 
estimating in hand, and it furnishes him 
with a practical and almost complete rec- 
ord with full particulars of each and every 
new job, so that it enables him to furnish 
an estimate of actual cost to inquirers. 


A. C. R. 





Internal Milling Attachment. 


Editor American Machinist: 

At page 1804, Vol.26, W. H., of Birming- 
ham, England, describes an internal mill- 
ing fixture; and I will submit a drawing 
of one which I made some few years ago 
and which I think is an improvement on 
his design, as he depends, in his construc- 
tion, on a belt drive which necessarily 
must be small and not positive. The fix- 
ture shown was used for cutting helical oil 
channels in large generator bearings, both 
right- and left-hand channels being re- 
quired in each bearing. The attachment 
was made of a length sufficient to reach 
through our longest bearing. and a train 
of gears of 1 inch pitch diameter and 20 
pitch, connected the cutter spindle to the 
driver spindle, which had a pulley for a 
belt of sufficient width to drive it properly. 
As we were cutting these oil channels in 
with a cutter and the 
speed must be high, we used a motor to 
the got 
rapid results. 

The sketch will show the method of at 
taching and operating the arrangement. If 


brass round-end 


drive fixture and excellent and 


this device were to be used for gear or 


AMERICAN MACHINIST 
ratchet cutting, one would not need the 
high speed and could drive direct from 
the main spindle. F. C. Mason. 





Saving Steel. 
Editor American Machinist: 

Economy is always commendable, but 
meanness under the guise of economy is 
apt to result disastrously. A 
buys 7-cent steel when 14-cent steel is the 
grade needed is wasteful; while the man 
who pays 80 cents a pound when no other 
grade will do as well is practicing practi 
cal economy. I have had a manager of a 
large establishment tell me that Mr. So- 
and-So, who had done their buying the 
past year, had saved the company a sum 


man who 


the steel on to a shank of stiff machinery 
the piece of high-speed 


steel, as in Fig. 2, 


steel projecting far 
shank to 


enough beyond the 


end of the allow of its being 


= 


/ 
| 
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Gear Train 
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larger than his salary on the steel account 
alone. The foreman of the machine de- 
partment said that it had cost the com- 
pany $1,500 more for tools used in that 
department than it had the previous year, 
to do the same amount of work, as the 
steel used had been inferior, to say noth- 
ing of the annoyance and delay. 

When costly steel is used it is at times 
advisable to save expense by making the 
cutting portion of the tool of the required 
grade and the balance of cast iron or ma 
chine steel. Where tools are used in the 
same tool-post a permanent holder may be 
made, as in Fig. 1, and the tools may be 
fastened into it with a screw as shown. 

At other times holders are made of soft 
steel, and the cutting portions of tool steel 
are soldered on. When this cutting part 
is of no further use, it may be removed 
and another cutter may be soldered in its 
place. This is not only a means of sav- 
ing, but it is claimed by some _ persons 
that the layer of solder acts as a cushion 
and_ kills making a 
smoother cut than with a solid tool 
not answer as to the correctness of this 


vibration, thus 


I can- 


theory; but I have seen some very nice 
surfaces produced by tools built up in this 


manner. I have used tools having blades 
inserted in slots in the holders, the tools 
held in place by soldering, and_ they 
worked very nicely. 

A method I have seen used in some 


shops where “high speed” steel was used 
extensively consisted in brazing a piece of 
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MILLING ATTACHMENT 


to the extreme high 
heat necessary when hardening. To heat 
the end to the desired heat without affect 


heated on the end 





a 





FIG. 1 











ee 4 High Speed Stee! 
Steet igh Spee tec 
‘ 7 
Brazed 
/ 
American Muchintt 
FIG. 2. USE OF COSTLY TOOL STEEL 
ing the brazing, the end is dipped in 
crucible of lead heated to what is famil 
iarly known as a “dazzling white” and 


then it is cooled in an air blast or in oi 
If there are 


if it is of a shape that makes it weak. it 


projections on the cutter, or 


advisable to reheat the cutter somewhat 
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drawing it to a straw color; for while 
many people suppose this steel not capable 
of tempering, yet it is made much tougher 
if the temper is drawn somewhat. Of 
course when making tools that are strong 
it is advisable to leave them as hard as 
possible. 

Milling machine cutters are often made 
with inserted teeth, and if high-speed steel 
is used the cutters can be run faster than 
if made of ordinary tool steel, hardened. 
When making cutters having inserted 
teeth, the body is made of machinery steel 
or cast iron, the former for small cutters, 
cast iron for the large ones 

It has been ascertained by experiment 
that for a great variety of work where 
high speeds and coarse feeds were used, 
the modern high-speed steel at 80 cents 
per pound was cheaper than any other 
grade of steel would be as a gift. 

KE. R. MARKHAM 


Increasing the Capacity of the Drawing Board. 
Kditor American Machinist: 

Every user of a T-square and drawing 
hoard knows how difficult it is to keep the 
quare right when working at the bottom 
edge of the board. Most draftsmen are s 
used to this difficulty that they uncon 


ciously taboo at least 3 inches of the 
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INCREASING THE CAPACITY OF THE DRAWING 


BOARD 


board, which practice causes them to lean 
farther over the board than if they used 
the paper right to the lower edges \ 
mall piece of wood, 3X4 inches, fixed to 
the bottom left-hand corner of the board 
will serve to steady the square when work 
ing there. The sketch shows the idea, 
which will increase the capacity of the 
board, and, by allowing small drawings 
to be made near the worker, will prevent 
much discomfort and indigestion caused 
by leaning too far over the board 


Birmingham, England. x. Dp. S 
Vertical Photography. 
Editor American Machinist: 

Having occasion to photograph a group 
of small machine paris, I was about to 
fasten them up against the wall when I 
caught sight of an unused drawing table, 
the top of which could be tilted at any 
angle. Resting the camera against the 
raised edge at the front of the board, I 
passed two straps around the bed of the 
camera, thus fastening it to the table top, 
and pointed the lens directly downward 
toward the floor on which I arranged the 
subjects. This proved to be an excellent 
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arrangement, as the stand could be raised 
or lowered to bring the image the right 
size, the top could be tipped to get the 
perspective effect desired and the camera 
could be moved around until the best 
lighting was found W.H.S 
Sympathy for Tools. 

Editor American Machinist: 

I believe that a machinist should try to 
| 


be gotten out 


get all that can legitimately 
of any tool, but when I see men abuse 


tools of all kinds without turning out any 
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and the harder we get at them the better 
for output. Most of the tools used in 
our work, however, are of a kind whose 
life of usefulness can be much lengthened 
or shortened according to the treatment 
they receive. If any tool is properly de 
signed and well built, both feed and speed 
may be increased until the belt slips with 
out hurting it in the least; but an accu 
mulation of dogs, lathe tools, bolts and 
clamps on the ways of a lathe does it no 
good and saves no time. To the contrary, 


their presence there is indicative of a 

















VERTICAL PHOTOGRAPHY. 


more work than others, | belheve there’s 
something wrong. Men who'll use a lathe 
carriage or a planer platen for an anvil, 
tap a file on the ways of a lathe to clean 
it, use a hammer on a face-plate to loosen 
it, may in some exceptional cases turn 
out more work than others; but do they, 
asarule? I don't believe it. A man who 
will willingly hurt any tool has usually 
not much “feeling” for his work either, 
and his disposition will be reflected in 
what he turns out. 

Some work or tools need no sympathy 


slothfulness that is not conducive to the 
greatest output of good work. It more 
nearly presents an unwritten demonstra 
tion of “No place for anything and every 
thing in that place.”” When we get a man 
in from another shop, it usually takes 
some time to pound our unwritten rule 
into him to put “nothing heavier than 
calipers nor harder than babbitt’’ on the 
lathe ways 

Some men, and they are only too rare, 
have enough feeling for machines to re- 
spect their rights without being forced to. 
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of that stamp will frequently clean 


cross-slide (while the machine 


Men 
and oil the 
is working) and some will even go so far 


as to clean and oil the lead-screw; but, 
alas! they are few and far between. The 
lead-screw, on the accuracy of which so 


slide 


are, I believe, the most neglected of all. 


much depends, and the cross-feed 
\ sympathy for tools cannot easily be 
into all 
sometimes get the same 


We all 


walk to 


inculcated men By strict sur 


veillance we can 
effect, but it 


who'll harden a tool, 


is only artificial 
know men 
the nearest vise and pick up any file and 
rub it over the point of the tool “to see if 
"61 If they looked at the file they'd 
surely see it. Now there’s a spot on every 
file, the 


there’s where 


heel, used, and 


for 
It would take no more time 


to ruin the file, 


near that’s never 


should be tried 


tools 
hardness 


than as is frequently done 


I don’t believe much more needs be 
said; h has been given to enable 
7 
I 


enoug 


<ind of a fellow 


you readers to know what 
I'm trying to pick a quarrel with, only I 
want to do it without seeming to be an 


extremist. There are certain tools I have 


\mong the 


hem is 


no sympathy for 

tool-post wrench, It’s cheap and need not 

b ccurate, and to ip the back end of 
tool with it to get the right angle I con 


and 


Wrenches are cheap 


time is money CorNEIL RIDDERHOF. 


Cutting Left-Hand Threads—An Ancient Donkey 
Wheel. 
Editor American Machinist 
J. E. Wilson’s article at page 1439, Vol 


26, concerning left-hand thread cutting and 
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which 
The state 


than right-hand threads, implies 


they may be cut in less time. 


that in the 


more time 15s 


left-hand 


ment necessary 


cutting of threads, while not 


wholly novel, seems true only for the rea 
son given by D. W. R., viz., our unfamil 


larity with ve allowed to cite 


If I may 


them 


the result of would 


my own experience it 
be a decided preference for left-hand 
threads. Believing that this statement will 
call for reasons, your attention is called 
to the absence of a shoulder or a too 
narrow clearance groove at the termina 
tion of your cut in cutting left hand. If 


it be said that your cut is begun in the 


solid metal it may be pointed out that as 
wide a clearance groove is available for be 
left-hand cut as for term 


h no clear- 


ginning the nat 


ing the right-hand, and that wit 


ance groove 1t 1S matter to 


gradually begin a 


beginning end of left-hand screw may 


usually taper larger 





the screw \ clearance groove is no 
at all nec ssary 
» n g Ss uni r ed 
I OVE ( 1 we b limag ned | S 
p! 9 pl I t] Cat rooke ( lk 
vel] ind d \ \ el ry] We Va 
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Is ho cl med t t the ( ndivid 
l Nik¢ h dt iwn vat if 
vears, the claim 1s ma ] duty 
f drawing water from tl famous we 
descends from f so un s1 
shared outside this one roval family of 
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DONKEY WHEEL AT 
the one by D. W. R. at page 1527, on the 
same subject, interest me, and I would 
like to add that I have known one very 


expert lathe hand who expressed himself 


as believing left-hand threads easier cut 


CARISBROOKE 


CASTLI 


seen a small hand windlass used 


a lighted candle into the well 


may be 
to lower 
that visitors may see its depth 

Wm. S 


ROWELL 


Manchester, England 


g- 
A Draftsman’s Triangle. 
Editor American Machinist 
Che accompanying sketch shows a cellu 
loid triangle I my desigi vhich may i 
terest some rT \ re ers I find it very 
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A Double Blanking Sectional Die and Punch. 


Editor American Machinist 


I have often heard it said by first-class 
diemakers that sectional dies do not pay 
Nevertheless, quite often we find it more 
advantageous to make them in sections 


than otherwise, on account of the difficult 
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contour or angles to be machined and 
filed. Then again, if we spoil a section in 
machining, filing, or even in hardening, it 
can be replaced more easily. We make 
sectional dies for double-acting cupping 
press tools and also in compound dies 
connected with the sub-press, both of 
which have been lately described quite 
fully in your columns. 

In one of the departments of our fac- 
tory they manufacture what are known to 
the trade as “school aids,’ which include 
geometrical surfaces and solids. The 
solids are made from well-seasoned hard- 
wood, and the surfaces from what is com- 
mercially called “leather board,” .028 inch 
thick. These are accurately cut with a 
sharp tool-steel punch and die. These 
tools, herein described, perhaps differ 
somewhat materially in detail from sec- 
tional dies hitherto described in the AMER- 
IcAN MACHINIST, therefore I submit a 
short description and shop sketch of a set 
tO 


bee — — 


| 
rage 
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are held in place by 14-inch by 20 hexagon 
headed screws. The blanking part of the 
die has an internal clearance of one-half 
of a degree. 

Perhaps the strangest part of the whole 
construction of this die was that the three 
made of a different 
make of tool steel. This was done to find 
out the real value of each. The steel used 
in section D* was of a brand that we 
could depend upon, as we had had quite 
a varied experience in its treatment. D' 
and D* were made from two new brands, 
each of whose merits were “painted in 
glowing colors” to the mechanical super- 
intendent, so he ordered enough stock of 
each to make these tools, with special in- 
structions as to how to harden them, but 
it may be as well not to publish the re- 
sults. 

Our open-back, 
presses are equipped with an automatic, 


sections were each 


single-acting blanking 


multiple-pawl, ratchet feed, by which de- 


© ) 








Stripper 


















Face of Punch 
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A DOUBLE BLANKING 
of these tools for blanking out two acute- 
angled isosceles triangles at each stroke of 
the power press. 

Fig. 1 shows the blanking punch, which 
has 1 degree taper from its face back to 
the shank, thus allowing a small amount 
of stock to be shaved off in the screw 
press in accurately fitting the punch to the 
die after it (the die) has been hardened. 
The punch is always left soft in doing 
this class of work—“‘leather board” blank- 
ing. 

Fig. 2 shows the die with its three sec- 
tions, D', D? and D*. The four indepen- 
dent locating keys that have their respec- 
tive seats milled midway between the top 
and bottom of the sections ))' and D* are 
shown in the sketch by the dotted lines; 
and the same in the center section D*, also 
represented by dotted lines. 

Above the die face are shown the gages 
with the stripper upon them. The gages 


are made of 3-16 inch stock, and the strip- 
per from 3-32 inch cold rolled stock. Both 


SECTIONAL 
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DIE AND PUNCH. 


vice a small fractional part can be added 
to or subtracted from its length of feed. 
The several pawls are disengaged simul- 
taneously by a lever. MATTATUCK. 





Answers to Want Advertisements. 
Editor American Machinist: 

At various times I have had occasion 
to answer advertisements for draftsmen in 
the columns of the AMERICAN MACHINIST. 
In a majority of cases I never received a 
reply. I have spoken with several of my 
friends and find they have practically the 
same experience. 

Two years ago there was a notable ex- 
ception. Then I received replies to nearly 
every letter I wrote and was offered some 
good positions, one of which I accepted at 
four dollars per day. 

When I have written to places I have 
heard of through other sources I have in- 
variably received replies, sometimes to tell 
that the was filled but that 
they would like to keep track of me for a 


me vacancy 
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time in case anything else turned up. Once 
I rece:ved a reply asking me to come and 
talk the matter over with them at their 
expense. This situation proved to be worth 
$1,500 and I secured it. 

In answering an advertisement I gener- 
ally give my age, nationality and outline 
of my experience, sometimes giving names 
of firms I have worked for. I do not 
know as this is wise. If recommendations 
are asked for I enclose them, but rather 
not, as I prefer to stand or fall solely on 
my own ability or to let my prospective 
employers look up my references them- 
selves. 

The question of salary expected always 
bothers me. One hundred dollars per 
month in some places is better than one 
hundred and twenty-five in others. Then 
people’s ideas regarding the value of an ex- 
Some think $15 
others 


perienced man vary so. 
or $18 per week enough, 
won't have a man that is worth less than 
$24. I generally try to avoid answering 
this question until I learn a little regarding 
the situation. Once in talking over a 
situation with the manager of a concern 


while 


I set my price $2 per week more than | 
was willing to work for, as I had had 
some sad experience in places I had pre- 
viously worked in. To my horror, he ac- 
cepted my offer, though he said it was a 
good deal to pay for a man who had had 
no experience in his line of work; but he 
wanted a good man and believed I would 
make one. I assume that work 
satisfaction, as in a little over a year my 
salary was increased. I would never have 
secured this situation if I had set my price 
way down. 

But to return to the subject, why is it 
that firms refuse to answer letters from 
men replying to their advertisement for 
help, when if these same men write for 
catalogs of their products they 
spend from 6 to 20 cents in stamps on 
them? It would seem that common de- 
cency would demand an acknowledgment 
of these letters. I used to enclose stamps, 
but soon learned better. 

I once lost some valuable testimonials 
I sent to the president of a college who 
had advertised for a superintendent for 
his shops located in a central State west 
of the Mississippi, although I asked for 
their return. HM. A, H. 


[This letter relates to a difficulty which 
very many of our readers have experienced 
and many of them have felt aggrieved: 
though, according to the letter of our cor- 
respondent the net result of his replying 
to advertisements appearing in the paper 
has been favorable. Many others have fared 
as well notwithstanding that there has been 
a good deal of complaint about the fact that 
replies are not generally received where 
advertisements of this character are an- 
swered. The reason given for this by 
manufacturers who advertise is that they 
usually receive a great many replies and 
that to answer each one makes their iden- 
tity known to a great many people to 


my gave 


will 
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whom they do not wish to make it known, 


and a reply can in any event be of no 
substantial benefit. At any rate, it is a 
matter over which we have no control. 


We think every one who answers such an 
advertisement should make himself famil- 
iar with the note we publish at the head 
of these advertisements, and we do not 
believe that stamps should be enclosed or 


that it is any advantage to enclose them. 
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degree triangles cannot be used unless 
shifted and held by the hand, but with 
the adjustable triangle the angle is first 


found, and the triangle then set, giving at 


hoy | , ] 


eter, gives room to show errors highly 
magnified, the ratio being 350 to I 

The graduations read in_ half-thou 
sandths, but quarter-thousandths, or even 























If a business concern wishes to reply to an B 
advertisement of this kind, it will not be 
burdensome to pay for the two-cent stamp 
necessary to place upon the letter, and they 
probably regard the enclosing of a stamp 
as simply an attempt to force them to re- 
ply—an attempt which in most cases they (4 
successfully resist. No original letters of edna ' : he 
reference or other papers of value should en Leptin 
ever be enclosed to an unknown corre ° -| 
spondent. Where such things are neces amen 
sary, copies will answer just as well.—Ed. } 
A Draftsman’s Adjustable Triangle. G - 
Editor American Machinist : ) _| = >) 
The accompanying sketch shows an ad is pat GP NL aa CI SY 
justable triangle of my invention. The ae ‘ Sethete 
hase A is made of wood and shaped as A TEST INDICATOR 
| “ aD ; Phe ‘ isandt Ol 
| SS turn of the pointer When in us 
ans $ | oA plunger 4 touches the work, and any 
ai perfection will cause it t e the lev 
“| c= B, which, through link ¢ ictuate 
Pt 3 gear egment J d marae the pin at 
: . with the spindle rying the pointer. 1 
: gs | / tte ett ( \ . % 1 
/ pring 
— ichment G ed for insid 
uy vork r tor t g any irface at rig 
/ ngles to the indicator. The tool H 
A / used n testing ce ( l ith \ k he | 
/ k { a n the face-plate or in the chu 
f + my All working par ire encased, and tl 
} 4 
/ | dial is covered with a heavy watch crysta 
| which mak¢ dust proof. A watch ery 
| il may sec f place in a machinist’ 
kit, but it 1 good thing, if ft no othe 
oe , | reason than that it ently demands the 
careful treatment such a tool deserve 
si | This indicator not only idapted to 
—— lathe work, but is often found very useful 
| when setting work in the shaper or planet 
; - Diits E> E . and especially In setting haper vises pel 
Stoenes = fectly tru¢ C. HAMER 
) \ a 
ats — Circular Planing. 
DRAFTSMAN’S ADJUSTABLE TRIANGLE Editor American Machinist 
The sketch of the arc planing at page 
shown. B is a triangle of 22% or 30 de- the same time the right angle to the line. 1773, Vol. 26, reminds me. Being super 


grees and of wood. C and D are hack- 
saw blades, ground, polished and drilled 
for small screws. E is made of '%4-inch 
square steel, shaped as shown. F is a 
large thumb screw. 

I have one with both 22'4-degree and 
30-degree triangles, and find the 30-degree 
the handier. I have been using it daily 
for about a year, and find it 


Many the usual 45-, 


very useful 


30- and 60- 


times 


The smaller view shows the use of the 
instrument in drawing threads 
A. W. McA pint 





A Test Indicator. 
Machinist: 


drawing 


Editor American 


The 


accompanying illustrates 


an indicator which I designed and made 
The important feature of this tool is the 
dial, which, though only 1'4 inches diam 


intendent of a rolling mill near Chicago, 


I had to do with an engine journal brass 
for a 15-inch shaft which needed over 
hauling The “bo said none of our 
tools would bor and were at it witl 
hand tools when I had it put on the planer, 
set the tool so that the radius to tl center 
of the swivel plate was right, put leather 
washers behind the hold-down nuts of the 
swivel plate, set the friction tight and with 





go 


a wooden mallet swung it around for the 
cut at each stroke, and made a fine job. 
“Bert” came up with a long face a few 
days ago with one of those castings that 
but, 


soon had a 


“couldn’t be machined in our tools,” 
under the Old Man’s ideas, he 
cast-iron collar fitting the Hendey shaper 


tool post, with a tool on one side and a 
i-inch lever on the other side to strike 
against, a leather washer in front and a 


bar across the tool slot holding the collar 
Ile soon bobbed up with “All done, sir.” 
POWER 





Turning Besses in the Upright Drill. 


editor 
Shops frequent]; 


American Machinist: 


have plenty of work 


for their lathes and not quite enough to 


keep the drill-press hands busy. The 
sketch shows how the work of turning 
bosses can be done on the drill press 
quicker than in the lathe. Large castings 


that will not swing in the lathe can be set 


under the drill, and when the hole, as A, 
and without 


is drilled, removing or re 


setting the work, the cat-head C can re 
place the drill socket and boss B may be 
turned to the proper diameter. 

The body C of the tool 


from either 


may be made 


a forging or a casting. Two 


self-hardening steel cutting tools D are 
used and can be easily set by means of 
Where the bosses to be 
turned have been bored the extension ar- 
bor I 
a guide bushing G, made to fit 
Should the bosses be 


arbor may be 


the set-screws [:. 
a guide with 
the hole. 
long and not to be 
off at 


may be used also as 


bored, then the cut 
H, the end of the taper fit 

The arbor is fastened to the body C by 
the taper pin K. The key MM, which locks 
the drill spindle ?? to the shank of arbor 
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F, also extends at each end through the 
body at N, 
stress from the shank. 


thus removing the torsional 


\ large number of these tools are in 
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equal distances apart and at an angle of 





\N INDEXING DRILL JIG. 


use by a locomotive works and are giving 


the very best results. TT. B. Burnitt 





An Indexing Drill Jig. 


Editor American Machinist: 


The fixture shown herewith was de- 
signed for drilling eleven holes through a 
formed piece of steel, the holes being 

. A 4 
| | 
. N 
' | 
Fr 
\( 
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FOR TURNING BOSSES ON THE UPRIGHT DRILL. 


51 degrees with the center line. The sec- 
tional view will give the reader a very 
clear idea of its construction. The stud 
on which the work fits is hardened and 
ground, and on this same stud fits also 
the index plate’ and the upper bearing 


plate; the latter serving as a thrust beat 
ing to take the downward pressure of the 
drill. 
and has eleven hardened and lapped bush- 
the 
the plate is knurled so that the operator 


The index plate is made of steel 


ings inserted into it; periphery of 
can manipulate it with ease. A flat spring 
under the handle that operates the locking 
pin and which is not shown in the print, 
serves to hold the pin always in position 


The fixture has four feet which rest on 


I think further ex 
the 
Jos. M 


the drill press platen. 
planation unnecessary, as blueprint is 


reasonably clear. STABEI 





Tests of Drop Hammers by the Compression 
of Copper Cylinders. 

Editor American Machinist : 

I remember well the tests made by Pro 


fessor Thurston in 1883 and published for 


the first time at page 1806, Vol. 26, and 
would say that the conditions under which 
the tests were made render them of n 
practical value. Professor Thurston was 
employed by the Stiles & Parker Press 
Company to make the experiments. The 
makers of the crank lifters were not asked 


that the conditions 


were fair, and I claim that they were not 


to be present to 


see 


fair. The Stiles friction drop hammers 


used in the test were designed entire by 


the makers, while the anvils, and in fact 
all the machinery, with the exception of 
the lifters used in connection with the 


crank lifters, were not designed by the 
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makers of the lifters. It is a well-known screwing into a having spanner wrench the print and coring volt head slots and 
fact that the weight of anvils and the holes drilled in its upper face other cores having overhang with sma 
form of foundation exert a great influence By screwing down ring bp all are clamped surtac 1 ett \ ( an Ma at 


on the effect of the hammer on the work, securely together. At f is shown the smal print sughtiy wide! the head OF core, 


and in this case the anvils used with the’ est die held in place The object in hav exposing more surface of the former to 


crank lifters at least were not up to the ing the rings 1s to enable one to remove the tlow I 1 I t \ \\ 1 thie 
standard for weight. Where the condi- any ring and replace the same with the core in p n wit \ ise of chaj 
tions are equal as to proportion of weight die. The die blanks can be turned to fi ¢ 
of anvil to that of hammer, and with same duplicate rings and kept in stock This The det ng of large cor OX fr 
foundation there cannot possibly be such arrangement will be found very handy the drawing by p1 ng I 
a difference (if any at all) between the when trimming shells or handling work ot same WwW ce found very ¢ 1 
two types of drop lifters I know this like nature G. K. STEVENSON heipt 
from the fact that where crank lifters — required 1 
> ran! . se sed sem?” - “tion Iror 154% ° . V\ { 1 
ive replaced “used-up” f on drop il Core-Print and Core-Box Suggestions. 
. ] . ] ¥ 1.1 S| 
ers the results have differed imperceptibly : ; e draw 
: ys ee oR Editor American Machinist: eae 
as to torce oft blow | think, OT course “44 - 1 - ' Mace 
é RP ; : With few exceptions shop foremen allow 
that Professor Thurston made a fair test, , ; ; : \\ 
: : their workmen to use their own judgmen 
is he understood the conditions, but h« : : ele\ I I 
; ; regarding core p and boxes, and thi 
vas given the data regarding these ma 
hines, that applied only to the weight of om ( Prick 1 citer VIeWS, 
1 . O30 1 1 Co » t . f 9 9 1, ‘ 7. | 
hammer and hight of blow, and the matte f at 
f comparative weigh f anvils, founda I a 
: es aa si 1] \f , 
tions and other conditions that I w not | B ; ! ‘ I. J. MeCastn 
speak of now, we n rought up. He 
evidently did not have a practical knowl ) a Automobile Road Train, 
cdge of the working of the respective | On Januar | party of al 
types of lifters or he would not hav re z newspaper nad te 1! pre 
marked on the “evident cost of the wear Td iti tomobilist nad “\ 
and tear on the lifting belt,’ for it is FIG. veved by special car f 1 | | 
vell known by those using both types of Core Print City to the worl f the Gib ngines 


lifters that the cost of wear and tear on it 








boards used in friction lifters far exceeds dale. ! | A r ‘ peration of tl 
hat of belts in crank lifters Knowing : ! tior g 
the conditions of the test I must emphatic 5 1] f We \ \ rvec 
lly repeat that the tests made at that time the 1 party en 1 
ive no practicable value as showing the : turning 

mparative efficiency of the two types of Z Owing t exceedingly bad condit 
drop lifters GeorRGE Wa. PEcK - \ of the roads in t nity of the worl 

{ i 


New Haven, Conn t ghwavs being coated witl 
CORE-PRINT SUGGESTIONS 





A Bolster for Holding Round Dies of Different . nches deep wit! t was found pra 





4 , | standard were ‘ f 
Diameters. a n Ke. if a stancare 
1 1 vo | em e inter lange oO 
Editor American Machini - . : vit : 
er, ae es ‘A iterations would be simpler 
It is generally the case that in looking R to ad 
; Bie good proportion for the standard core powel 
Io! i die bed or DOSTte!l 1 the pres \g ily 1 , 
; , diamet« t y 
room one alwavs find evervthing but te P “ ; : \ 
; I the ( ( ) h glit oF lay t 1 
; ¢ ilf ad T ri? mall c 
end. and the 1S¢ portion t the lay P 








equit 1, 
| g ve 
} y t 
where ( v ( I 
, 
) o f eng hed \\ 
‘ f fers , ‘ ) 1 r 
o distu ‘ 9 i 
| ( 
( < ( ) 2 
slight 1 ‘ 1 d the edgy t the p 
1 UF . , , 1 , 
3 z thet n\ I | 1 ed w I be \ CAL 
$ D 3 
; 1 
ane ehhnnt eat oT « ‘ rig ri | 
i 
l ‘a a ee terial can be sav npecetre 
1 | ‘ 
Michiniat making cot boxe rectangul whe! r 2 et vard er 


THE ROLSTER WITH RINGS AND DIE BLANK ever the ’ permits. nd dropping i the steering being mplished by meat 


IN POSITION loose pieces for the desired form Where f the 1 r wl e trail car ire I 





t temporary box is required the frame can uurse, driven from the rear, and motor 
how to overcome this difficulty to a ce often be worked over and the material nd rear wheel sp et ire connected 
tain extent, as one bolster takes the place saved. This also generally makes a con by roller chai f nches pitch, the speed 
of many venient box for the coremaker, as_ the reductior ere being about 45 to 1 Phe 

The block a is made of cast iron; the frame can first be withdrawn d the loos« ( f 6 fe ts gage 
rings c, d and e are of machine steel, each pieces then picked out with less chance of 1s 6 feet and its weight 6 ton Its driving 
1 inch larger than the one it fits over, and disturbing the cor and steering wheel e respe ely 36 and 


turned taper inside and out, the ring / Fig. 3 shows a practical way of making 32 1 m GIAmet ae Preval 





2 
and 3!4-inch solid rubber tires. The tank 
for the gasoline has a capacity of 30 gal- 
lons, and the water tank will hold 50 


gallons. The gasoline engine has 7x10- 
inch cylinders and runs at 400 revolutions 


One of the interesting feat- 


per minute. 
ures of this engine is that the tappets for 
operating the intake and exhaust valves 


are carried by a swinging head which may 
be tilted back by loosening a couple of nuts, 
to give access at any time to the valves. The 
valves are also easily removed, if neces 
sary, by simply turning a nut and swinging 
a clamp round so as to clear the stems 
The trail car gage is 6 feet 9 inches, the 


wheel base 10 feet, the weight of each car 


nh 
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der construction for the Pacific Borax 


Company will have seven trail cars and 
the generator in the tractor will be driven 
by a six-cylinder gasoline engine of 150 
horse-power. The train will take the place 
of the mule teams now used in transport- 
ing borax across the Mojave Desert from 
Death Valley, California, and will have a 
haul of 125 miles, that being the distance 
from certain recently discovered and valu- 
able deposits to the nearest railroad ship 
ping point 





Universal Belt Drive for Small Tools. 

The accompanying views show a uni- 
versal tool drive the design of which has 
been submitted by Félix Fromholt to the 
Society of Encouragement of National In- 
dustry, in France, favorably reported on 
by one of their committees and published 
in their Bulletin. While not of striking 
originality, the device shows a felicitous 
arrangement of belting to secure range and 
flexibility of movement. 


ee 
se 





Se ee 











FIG. I, 


2% tons and the carrying capacity per car 
10 tons. The driving wheels of these cars 
ire 56 inches diameter, the steering wheels 
38 inches, and the tires, which are of flat 
teel, are 5 inches in width. This particu- 
lar train has been constructed for a Cana- 
dian concern, the Massey Station Mining 
Company; it has a speed of four miles per 
hour and will be employed in transporting 
ore and supplies 


A longer train now un- 
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BELT DRIVE. 

Referring to Fig. 1, sheave A is driven 
in any convenient manner from the source 
From this pulley a round belt 
passes over pulleys B, D, C and E, then 
back to 4, going, on its way, through holes 


of power. 


in sockets F and G, which pivot the frame 
H, supporting the tool with its jointed 
shaft. This shaft is pivoted in a vertical 
plane at K and balanced by a weight. The 
belt .tension is maintained by the weight 
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of pulley E, suitably loaded, held in guides 
and provided with an air cushion to receive 
the shock if the belt break. 
however, aside from this compensating 
feature, that the tension of the belt is inde- 
pendent of the position of the tool. 

Pulley D is free on its axle and drives 
the rotating shaft of the tool by the bevel 


It is obvious, 
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FIG. 3. ARRANGEMENT FOR PERCUSSION TOOL. 
gear arrangement shown in Fig. 2. The 


clutch for setting the tool in motion or 
stopping it is here. 

The drive is suited to the use of holders 
for either rotary or percussion tools. <A 
holder for the latter sort is shown in Fig. 
3. The rotary movement of shaft O is 
converted into a reciprocating one by bevel 
gears and crank at V 
I’, which is not dire ctly attached to the rod 


and connecting rod 
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carrying the tool, but to a cylindrical box 
sliding in the casing. In this box are heli- 
cal springs QO and R which support the 
tool-carrying rod by the ring S. The casing 
of the tool holder is allowed a swiveling 
ball 


around U in a 


movement on bearings and is also 


}ointed 
through the axis of the tool. 
There are suggested several variations 


plane passing 


f the machine, such as the use of devices 
to give the percussion tool a rotary, as well 
as a reciprocating motion; the employment 
of friction wheels instead of toothed ones 
in the holder designed for rotary tools, if 
intended for high-speed work, or the ar 
rangement of a belt connection from wheel 
The 


entire machine may be attached to a post 


D, doing away with the bevel gears 


1 wall, as shown in Fig. 1, or mounted 
na truck 
M. Fromholt’s address is 32 


Ornano, Paris 


Boulevard 





Echoes From the Oil Country—Laying Out a 
Derrick 

BY W. 

\t page 1464, Vol. 26, Mr. L. L. Ar 

nold tells of how Mike laid out a derrick 


OSBORNE 


for them, and, after telling his own ex 
perience in laying out and building one, 
Hank 
As a derrick might be 


expressed a desire to find out how 
would go at it 
needed for a variety of purposes besides 
the 
might interest others besides Mr 


subject 
Arnold, 
so I went to other experts in that line as 
well as to Hank, and will try to tell how 
up 
strictly in our line, it is an 


drilling oil wells, I thought 


it is done here. Though it is not 
interesting 
mechanical operation 

To begin with, there are good and bad 
rig builders who build good and bad der 
ricks, and some of the bad derricks have 
the same traits up here that Mr. Arnold 
have heard the 
rig builder de 


“His derricks are so blamed 


so feelingly described I 
work of a 
scribed thus: 
crooked that it is hard to get the tools to 
hang inside of the derrick floor, and you 


certain poor 


can’t tell which end is the biggest without 
measuring.” Personally I think that this 
is exaggerated, although there is quite a 
variety. 

Most rig builders make and work to a 
“derrick draft,’ more or 
made and more or less closely worked 


less accurately 


to. A very common plan is to draw it out 
feet long, 
and get the 
When 
the measurements are proven to be right 
board 


on a board, sometimes 6 or 7 
take this 
angles and measurements from it 


and board along 


they are marked on the for future 
use 
Others use a more condensed drawing, 
that can be made to a larger scale, and yet 
This is the 


easy to 


occupies much less room 
kind in most common use. It is 
make and not hard to carry, even if made 
on a board. The board 
most popular, as being easier to take the 


able to stand 


seems to be the 


from and rougher 


usage, although many use paper 


angles 
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Concerning the drawings shown, | will 
explain that there are some things that are 
alike on all derricks and some things that 
have very little uniformity \ derrick is 
20 feet square at the base; the top may be 
almost any size from 6 feet or over down 
to 2 feet 10 inches or under, although for 
drilling they are generally near to 4 feet 


The hight may be 32, 42, 50, 58, 66, 72, 74 


Cut Girts 2 
First Story 1 t A s8f ‘ s t 
‘ 2eu Scirt 4 cirt ir 6 girt 7 cirt and 
1 istv’ iii 1 51 2 T 4 
d 4 17 42), 7 : 
’ i i — 
2x12 t i 
Lay Out of 66 ft. D k Bott 
Am an Machi 
Flt l LAYING OUT A DERRICK 
so or 84 teet or any intermediate S1Z¢ 


ight, seems 


Some 


while the top, to go with the 
fancy 


that 


to be a matter of individual 
short look 
been cut off to the 
after 


like tall ones have 


ones 
( whicl 


dr illed) 


length wanted 


is often don the well is 


while others have very small tops. From 


this it will be seen that a man doing rig 
building for the general community has 
to have a variety of drafts, or else must 


refuse to make any but what are, to him 
standard derricks 


No matter what the hight of the derrick 


it is 10 feet up the leg to the first girt 
(center) and 8 feet between the ones above 
that. The joints in the legs come at the 
centers of the girts, and are staggered so 


as to break joints. A leg is started with a 
10-foot and an 18-foot piece and then cor 
tinued 16-foot st ff 

The only gage that I have been able to 
from 


with 


find is Mike's, but 


is a very good tool, and if a man had a 


a little different 





[ Top 43 
‘ Girts 
62 
Sl 
lv 
Li il 
13 10 
LY 
1,3 
Front ‘4 1 
FIG. 2 DERRICK GAGE WITH 


number of derricks of the same size to 
make, it would well repay for the tim 
spent in making it I think that the 


drawings will show its construction plain 
ly enough to enable an interested party to 
make one 

I have not shown a drawing of a der 
rick where it is stretched out on a board, 


but Fig. 1 is a condensed drawing that 


shows all that the other kind does, and 





can be put down on a much larger scale 
and on a much smaller board, so that it 
is much better in both ways \ very con 
mon scale is an inch to the toot, whicl 
does n make it big enough to be clumsy 
while irge ¢ igh to scale readily ne 
to a size that n ible cau 
takes 
Brace Cuts 
Ist Set 18’ 4-74 “14% ow yg 
2nd ‘‘ 16% 4 4-6 34 4-12%% j 
ee! Ge 1-5 °4 }-10%4 
jth ** 12’ 1 4-5 i- 8% x6" 
5th 11’ 4 1-44 i- 7% 
Gth ** of 11 4-34 i- §) 
[his list of brace cut gocs W th | u 
It w ve seen tl the surements are 
iken up the leg that a 66-foot derrick 
Is not OO tTeet in ve ght, but ( L 
is OO Tt g | I the @ 
1 take at the ce ( 1 l draw ng 
l oug many frig ( I pu the r 
oT the bott l n wing i be ig 
easit t wort t he ] gth i 
races S ike d ivol Cl S thre ) d 
used, the dotted ‘ \ th we 
bra These line Ww ep or 
of the brac« n relia thre ( na the 
girt The table ot ‘ \ he 
Setting ! the ct e ¢ + the 
braces | ( e tl t hi 
the drat th wa gi rie ( { 
builds nd | have 1 vet had t ry t 
build det from the but would not 
hesitate to use them 1f | had sucl bh t 
d t migl iterest ne 1 thematiciat 
who ) g tor thing to practice 
on, to figure out the proper angles and find 
out how ta these ire it I would iV 
that a great many derricks are built where 
very litt ttention paid to the fit of 
the braces, and as the lumber ill rough 
and some of it very rougl i waste of 
time to try to work things down too fine 
In cutting the girt nd the braces, allow 
ance ha to be made halt of them for 
the thickne of the tuff, as one halt 
iG 66 bb | 
| 
; 2 
f +, 9 ~ 
[apt a |_ Is 
rf ji = 
‘ 
1g 
| | 
~~ 
| | 
Bat 
Eee | 
‘ sn Machanisg 
ANGLES FOR AND BRACES 
reach clear to. the leg while the other 
reach only to these 
Fig. 2 shows a derrick gage that give 
the angles for the girts and braces without 
the use ot a square This gage 1s of any 
desired kind or thickness of wood that 
will keep its shape well, and is made 12 
inches long from the foot up. The width 
can be anything convenient, but in this one 


ii is made 10 inches at the base The 





94 


angle of the sides must be accurate, and is 
taken from a careful layout of a derrick 
of the hight and size of top that it is to be 
used for. The lines on the front have the 
lengths of the braces marked out on them 
Six inches up from the foot a 
These nicks are 
On the back side 


as shown. 
nick is cut on each side. 
used to center the girts. 
of the gage the angles of the braces are 
all carefully laid out from a common start 
ing point. At this point a saw cut is run 
across the edge, so that the point may be 
made to come to a line when the gage is 
laid o 
at the point where each of the lines comes 
The foot is 


a board. A saw cut is made also 
at the other edge of the gage 
wide enough to extend back of the board, 
is 4 inches longer than the gage is wide at 
the 
each end. 
rick with a 4-foot 3-inch top 


extends by 2 inches on 


a 66-foot der- 


he ttom, and 


This one is for 


edge even with one side 
to be for the 


lower 


By laying the 
used 


3), the 


of a 2x12-inch that 1s 
bottom of a leg 
side will make the angle for the end so 


(see lig. 
that it will set flat. The front of the gage 


\ 


as Mark 





FIG. 3. 


should be next to the plank 
the 


To lay outa 


girt, lay gage front side up on the 


piece to be laid out, with the foot against 
the lower side. Mark off the angle of the 


end from the side. By using the nick that 
the 
at that end, and if the piece should 


than 


is in center, mark the center of the 
girt 
happen to be 
the 


proper width 


12 inches wide, 
gage, off the 
Moving to the other end a 


more 
using top as a mark 
center line is struck on which to measure 
the length, and when that is measured off 
the angle of that end is marked 
that 
are measured diagonally, and not in line 


It will be remembered the braces 


with one side Using one of the braces 
for a straight-edge, the line of this meas 
urement is marked for a short distance at 
each end. 

[f it is the lower brace that is being laid 
out, the back of the gage is turned up and 
the lower brace line across it is made to 
the the 
brace, and the angle of one end is marked. 


coincide with diagonal line on 


By moving to the other end of the brace 
and using the same line on the gage the 


other end is laid out by the other edge of 
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the gage. The remainder of the braces 
are laid out in the same way, using the 
other lines for the braces that the angles 
were drawn for. In Fig. 3 the next to the 
top brace is being laid out. 

In building the derrick two of the girts 
in any set go up to the corner, and the 
other two come against these, and so, as 
the derrick is square, two in each set are 
The 


measurements given are for the longest 


4 inches shorter than the other two. 
ones. The four are laid on a pile together 
and the top one is laid out, and one end of 
them all is sawed off. The other end is 
sawed off down through two of them, and 
then these two are moved back 4 inches 
and the other two are sawed off. 
The braces are laid out and 
the same way; but there are eight of them, 
and four are shorter than the other four 


sawed in 


on the two lower courses 4 inches, and 
on the others 2 inches. In moving back 
to saw the short ones, the 2-inch projec- 
tion on the bottom of the gage can be used 


to measure the set-back if desired. It is 





made 2 inches for that purpose. If the 
Gut 
"7 
. Brace 








to put 
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SHOWING THE USE OF THE GAGE. 


lumber comes very uneven in thickness, 
allowance must be made for it in the set 
back, or the braces will be too long. 

In building the derrick the corners are 
started, as was said before, with a 10-foot 
18-foot piece. The first 


girts are put in and used to hold the scaf 


and an row of 
fold used to run the corners up a joint and 
this 
platform is found, and it is made to stand 


in the braces. The center of 
directly over a center mark on the floor. 
In running the derrick the girt is put up, 
If the legs 
do not show straight they are pulled into 


and then its braces under it. 
place by the braces. The top of the brace 
is always nailed first. Where a leg leans, 
the top of the brace is nailed on the one 
that leans in, and if putting the other end 
in does not bring it straight, the bottom of 
the brace is pulled up until it is straight, 
unless it is too long; in which case a bit 
of the point is nipped off with the hatchet 
that is used as a hammer. The “lining” 
is done by eye, and is done, by the man on 
the ground. The long girts and braces of 
each set are not put on the same side all 


the way up. The long ones will be used 
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on one section, and the short ones on the 
next, and so on all the way up. 

While there are many little 
and “kinks” that help to make this work 
easier to do, I think that I have shown 
enough to enable Mr. Arnold to build his 
having it resemble a 


“wrinkles” 


next derrick without 
corkscrew, or having the top twist around 
as though it was trying to find the north 
Star. Do the 
shown, but make a careful draft and work 
to it. 

The bottom of the derrick is composed 


not try to scale sketches 


of two main sills and six floor sills, and 
the floor is of plank. It is 
inches higher in the center than at 


from 2 to 4 
the 
edges. 

Three men, used to working together, 
will frame the sills, put them in place, lay 
out and cut the lumber and build the der- 
rick in a day, for record time. There is a 
ladder up one side. It is made of 2”x4” 
for the sides and 1”x3”x2" for the steps 





Drawn Bars of Round and Rectangular Sections. 
BY AMOS 
Manufacturers now buy many parts of 
and find it 
poth in point of economy 


PRICE. 
their machines, a decided ad 
vantage to do so, 
and fitness for their uses. In this respect, 
cold rolled and drawn shafting, owing to 
its greater strength and rigidity and su 
perior finish, is practically the only line 
shafting below 4 inches in diameter now 
used, and is being adopted for all solid 
cylinders that are made of wrought iron 
or steel, such as piston rods, valve stems, 
The de- 


mand for engine lathes and machinists 1s 


rocker shafts, pins and rivets. 


not largely affected by this innovation, but 
the unskilled laborer is having levers put 
hands, and 


out of 


in his with them is putting 


machinists business. 
man is destined to play an important part 
but 


the brainy machinist who is willing and 


The handy- 
in building and operating machinery ; 


loves to work will be well paid and al 
ways out of sight of the aforesaid hyphen- 
ized individual. 

Mr. 
Lawton, superintendent of the shafting de- 
the Iron & Steel 
am give the fol- 
lowing description of the way round and 


Through the courtesy of Andrew 


partment of Republic 
Company, I enabled to 
other bars are made. 

The stock is point 1 to point 25 steel, and 
is first pickled and washed,a process which 
removes all the scale from the bars. The 
rounds are drawn through dies 1-16 inch 
smaller in diameter than they were rolled 
and other shapes are reduced a similar 
amount. They are then machined, straight 
hand 
doped with oil to prevent rusting and then 
stocked or shipped. 

The pickling operation consists of soak- 


ened, straightened, cut to length, 


ing 10 to 15 tons oi stock in a solution of 
sulphuric acid and water for four or five 


hours, washing with water and_ then 


through a bath of limewater, the washing 
being a continuous performance, one bar 


following the other through the tanks 
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Care is taken to see that nothing sticks to. of the die and the inside is not get-at-abl neh, and the changes due to drawing vary 
the bars that can mark them while pass It is probably more than the contraction of somewhat with tl t reducti 
ing through the die As illustrating the the bar; the latter expands some as soon’ High carbon bars go through the die ¢ 
necessity of cleanness in this respect, if we as free from the die. The increased den- the jump, and leave well-defined sw 
chalkmark or tie a hair or a thread sity of the bar, due to drawing, can only on them where they stop in the die for 
1round the bar, traces of them are visible be determined approximately by its elon- instant. Rods 34 inch and below are pull 
mn it after passing through the die It gation, owing to its initial roughness and = fou { \ tf 1 
would be hard to guess at the depth of irregularities; the bars also do not stretcl nel \bove ; incl nd up to I 
these marks, owing to their extreme shal alike Che well-marked ] the ches two ba drawt l \ 
lowness drawing are increased str stiff rs are mort ed in drawing 
Mr. Lawton makes his dies for rounds, mess, and a great decrease in ductility. and, although the pull tends to keep thet 
out of car wheels, and chills the metal Occasionally a bar breaks while being = straight, when they fall trom the die the 
around the hole. Fig. 1 shows a 3-inch pulled through the die, and the tracturs ssume all kinds of e1 When t 
except in color and texture, resembles are being pulled nee me can be ft 
; that of hard cast iron, although before it laggi g behind ind pt entiv gome aheac 
} was put in the drawing machine it would ot the othet ulthough the grips d 
have stretched 25 per cent. without break allow much variation in tl respect. O 
ng. The larger the bar, other things being peculiarity noticeable in drawing the bar 
equal, the more liable it 1s to break by through the dies he ¢ with whi 
drawing, although the reduction is the they can be One may grasp 
| same, I-16 inch in all sizes from 34 incl inch rod w thre d tight enough t 
to 5 inches twist it perceptibly in the die, as far as t 
As illustrating how nearly bars are tor grips permit nother exampl 
| | 
» 12% 4-4 >! 
\ | ti, A 
SN ean ee ie ~ - 
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7 IG. 2. DIE FOR RECTAN( \ 
tured to destruction by drawing, Mr. Law wherein longitu rt 1 eliminate 
| Wr’t band ton tells of a Boston customer, a tew years evlindrical triction On the other hand I 
| | ns ago, who bought his rough bars of them = the rod rotated in 1 die a force ot 1 
\ and did his own finishing. He had trouble pound will, in time, pull or wear 
from the bars breaking when in the throug! Bars 1 | wn through the di 
— iiscdubinds straightener, and Mr. Lawton went to his” at about 17 feet pet te. and at 
FIG, I. CHILLED IRON DRAWING DIE. FOR works to investigate the cau He found speed it requir rout horse-powt 
ectn BARS that the bars had been drawn one day and net, to p , bat \ stream of 
straightened the next day or the day atte black « lub t the d d rod 
die. For about 34 inch the hole is parallel His opinion was that the bars should be Mr. Law ] Y nee 
then bell-mouthed to a 1 29-32 inch radius straightened as soon as drawn, not giving chilled dies last t ten tim is long 
As the shoulder at a gets dull it is ground the fibers time to set or polarize in thi is t e | f 1 and 
or reamed sharp, as represented by the position they were in when leaving the he assigt Lr n that unlike metal 
dotted line b. When but about '% inch of die. Subsequent drawing and straighter ( face The on 
the cylindrical part of the hole is left, the ing of the bars out of the same lot without —exceptior wl ka to tl rule 
die is enlarged for another size, and so on, breaking verified Mr. Lawton’s opiniot he « f It 
as long as the chilled part lasts. <A The pull required to draw a1 1-16 inch the least quarr: ! f all the metal 
wrought-iron or steel band shrunk on ma bar through an inch die is 15,000 pound h itself Phe numb« 
terially strengthens the die and 30,000 pounds to draw a 2 1-16 inenh f f p lt h die va 
Shafting commercially known as 3-inch bar through a 2-inch die, showing that the es largely, but 4,000 1 may be taken 
is, as nearly as can be made, 2.9985 inches pull varies as the diameter or periphery hie ge witl pening 
in diameter. The cylindrical part of the and not as the area of the bar, as some Fig. 2 M Lawton’s die f 
( 1 I ction 


hole in the die is 2.994 inches in diameter. might suppose Bars are often drawn drawing 
There is no measurable outside expansion with a much greater reduction than 1-1¢ The frame | re ed 
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A and C having holes 
the bar to 
The die proper is formed of the 


gether, as shown, 


at their centers for pass 
through 
solid cylinders abed, all having a com- 
diameter of 3 13-16 inches, and the 


be d 


right angles to their axes, to a radius of 


mon 


bases or ends of are bored out at 
| 29-32 inches, so that the base of one cylin- 
der will fit the cylindrical part of another, 
and when arranged as in the figure will 
make a bar 2x% inch. The length of c 
cylinder determines the thickness of the 


bar, the length of the others is immaterial 








FIG. 3 


It will be seen that cylinder a may easily 
have twenty or more wearing places, while 
bd each have sixteen, and c eight wearing 
When the die 
gets dull on one side, it is faced about, 
and the bar is drawn through from the 
The die is adjusted with set 


spots without grinding. 


other side. 
screws acting on wedges and dutchmen 
; and e, respectively, behind each cylinder, 
these not shown except at b cylinder. The 
work turned out of this die is first class, 
the surfaces are true and smooth, and the 
It will be seen 
cylin- 


corners clean and sharp. 
that by suitably grooving a and c 
ders, hexagon, octagon or oval bars may 
be drawn through this die, but not with 
so many advantages as bars having a rec 
tangular cross-section. Mr. Lawton may 
very appropriately call it a universal die. 

The machine for drawing the bars is 
constructed of horizontal 
made of five T-rails each disposed to admit 
a carriage between them. One end of this 


two columns 


double column receives the die and sup 
ports an idler sprocket wheel and shaft, 
while the driving sprocket wheel and shaft 
are located at the other end of the column 
carry a 
chain made of links 6x134x10-inch cen- 
ters, 2-inch rivets. The carriage is pro 
vided engage the 
to pull with, and lets go when there is 


These sprocket wheels sprocket 


with a hook to chain 


no tension on the chain. The carriage is 
also provided with wedge dies, taper 1 in 
6, which grip the reduced end of the bar 
and pull it through the drawing die and 
let go of it, owing to the general shake 
or recoil, when the bar leaves the drawing 
3 (taken from the Brightman 


die. Fig 
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Manufacturing Company’s catalog) shows 
the machine just described, except in mat- 
ters of detail. 





Design of Helical Springs for Safety Valves. 
BY H. S. NACHMAN. 
One of the most commonly used formu- 
las for the design of springs is that given 
by C. Bach: 


— © 8° s 
& D 
as 
2 





DRAWING MACHINE 


in which 
P: 
d = diameter of wire, 

D = diameter of spring (center to center 


- safe load, 


of wire), 
s = safe shearing strength of metal. 


7 


. 
o 


7) 
& 
or 
o) 
be 
2) 
+ 
is) 
£ 
ie 
Be 
a 


oO. 


Diameter of Value 


DIAGRAM 


In a safety valve the load on the spring 
is that due to the pressure of the steam. 
diameter 


Let p 


of valve. 


steam pressure and v = 





FOR SAFETY VALVE 
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nV? 
= p, 
4 
or equating the two values of P 
d's 
D 


Then P 


mV" p =.392 
4 


’ ef, 
Let us assume a ratio of 7 6, which 


é 
gives about the proper value for the diam 
eter of springs for this purpose. 

‘ xV? a*s 
Then = .3990 

4 p : 6a 

ad?s 

= .392 

39 6 

and dan SEE*P 
4X .3925 

‘p 


§ 


= 12.015 


Taking the value of s for steel equal to 
30,000 pounds per square inch, we have 
2 12-915 4 pa 
30,000 
or d= Y .0004 pv = 
=.02Vp V 
If this equation be plotted on co-ordi 
nate paper, it will give a straight line for 
each value of p. This has been done in 
the the 
taken 
ordinates. 


diagram, valve diameters being 


as abscisse and wire diameters as 


For square wire the formula is: 
_46%s_xV? 
as a Eng 
9 D 4 
53 s nV? 
4 = p 
546 4 
b= Y .00035 p V 
=.018 Yp V 
in which b side of square wire 
This equation may be plotted in the 
or the 


P 


same manner as the previous one, 


. 
+ 
— 
ee 
IT 
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SPRINGS. 


diameter for round be found 


from the diagram and then multiplied by 
= © .o18 
a coefhcient ¢ 9 
-020 


wire may 
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Welding Iron and Steel With the Blowpipe 

United States Consul Marshal Halstead 
writes, quoting the Birmingham Daily Mail 
for his authority, that there is now on view 
in Birmingham an invention for the seam 
less welding of iron, steel and other metals 
by heat produced by the burning of acety 
lene with oxygen. With a special blow 
pipe and the mixture mentioned the weld 
ing of iron and steel, etc., is done in the 
same way “as a plumber deals with lead.”’ 
The acetylene is supplied in cylinders in 


a state of absorption by acetone, which 
has the property of dissolving ten volumes 


of the former for each atmospheric pres 


sure, thus obviating all danger that has 
hitherto existed in the compression and 
storage of acetylene. It is stated that the 
process has been sanctioned by the Home 
Office after exhaustive experiments. The 
separate gases are passed through valves, 
which reduce the initial pressure in the 
cylinders to about 7 pounds per square 


the The 
when ignited produces an intensely lumin 


nch on blow-pipe acetylene 
us glare, which vividness disappears when 


mixed with oxygen, there remaining a 
small, greenish-blue flame which is adjust 
ed to the proper dimensions for producing 
heat. The heat 


zone is practically only about one-eighth 


the greatest amount of 
of an inch in length, but the 
is so great that after a very 
of time the metal, wherever 


temperature 
short space 


t comes in 


contact therewith, is reduced to a molten 


state and coalescence follows. Even 
quartz, it is stated, can be melted as quickly 
and blown like glass 
of the Mail saw 


done, including the 


The representatives 


several pieces of work 
instead of 


riveting, of a sheet of metal intended to 


welding, 


form the body of a foot warmer for rail- 
way cars—the joining of two pieces of 
metal which when rolled out cold into half 
thickness gave not the slightest indication 
of a joint. In order to test the strength 
of joints experiments with compressed gas 
cylinders have been made; these, about 6 
inches in diameter, with longitudinal and 
circumferential seams at the ends and also 
a boss welded in the center, withstood a 
pressure of 2,000 pounds to the square inch. 
Although the heat produced by the fusion 
of acetylene and oxygen is so great, opera 
tions can be performed with the naked eve 
The patentees claim that the invention will 
be useful in making the construction of 
framework in the cycle trade stronger, 
while the apparatus might also be used in 
filling up 
steam boilers 


corroded places or patching 





Germany Studying American Methods. 
The following is from the annual report 
of H. W. Harris, United 


it Mannheim, Germany: 


States Consul 
A query frequently raised by the Ger 


man press is how American manufactu- 


rers paying wages at least twice as high as 
ire paid in Germany are able, in many 
ases, to produce their wares cheaper than 


they can be produced here. The solution 
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f this is certainly before the 


question 
German manufacturer as never before. He 
that and 


boundless natural resources of the United 


sees the cheaper raw material 


States furnish only a partial answer, and 


] 


that the real solution is to be found in a 


manufacturing system that rejects 


tional methods—a system the keynote of 
which is to lessen the cost of production; 
that consigns a machine to the scrap pile 


as soon as a better one is to be had, and 
in turn consigns that one to the scrap pile 
when occasion demands—a system that of 


fers a constant incentive to each man con 


nected with the plant to 


The 


been 


manufacturing 


bring out the best that is in him 


advantages of such a system have 


again and again referred to by the German 


press during the past year. It will un 


doubtedly be the standard toward which, 


in the future, the German manufacture 
in all lines will strive. He has already 


accomplished much in this direction. How 
rapidly and to what extent he may further 


advance 


remains to be seen. He will have 
the advantages of a widely diffused tech 
nical training among the German people, 
the product of a flexible school system 
which readily adapts itself to the needs 
of manufacturing and commerce: work 
men who specialize easily and who are 


In some 
cases he will perhaps be hampered by the 


patient in the mastery of details 


tendency of an academically trained class 
ina shop to discourage the advancement of 
those 
scope or method may occur in 


1ot so trained. Whatever change of 


the future 
of German manufacturing, without ques 
tion the United 


whose methods will be chiefly studied and 


States will be the model 


whose machinery will continue most in de- 
mand 





The 


chinists, in an 


Association of Ma 
authorized 


International 
address, coun 
sels its members to act discreetly as to 
the 


visit 


treating representatives of Grand 


Lodge when they come to subor 


dinate lodges. The address says that it is 
not fair to suppose that a man must drink 
whether he The 


It then goes on to say 


likes or not best way 


is to stop treating ) 


and 
the 


that the drink habit grows on people, 


the safest way is to do away with 


treating habit as much as possible 





\ meeting of the American Society of 
Mechanical 
the evening of January 26 at the house of 
the this city Mr. John A 
Brashear, of Pittsburgh, is to read a paper 


“The 


expected that at 


Engineers is announced for 


society in 


upon Evolution of Measurements.’ 
It is 


monthly meetings will be held this season 


least two more 


We have received a copy of the first 
ssue (January, 1904) of The Jron 
Stecl Metallurgist and Metallographist, the 
The Metallographist 
It quite completely covers the field indi 
cated by its title. Published by 


& Whiting, Boston 


i” 
1 ana 


direct successor of 


Sauveur 


The Work of the New York Metal Trades 
Association. 


We have rece ved a copy ot the epo! 
the commissioner of the New York Met 
Trades Association tor 1903 The report 
gives the details of the numerous controy 
ersies which the ass ition has had witl 
labor un s, Ine ling the demands made 
nd the final terms of settlement It also 
gives the text of sucl nual agreements 
» the number of fo s the associatior 
has made with var s unions and thus 
gives a compact account of e result 
eved by its first vear’s work The re 
p ( Cll le s f WW 
“he pe shop has been est iblished and 

son ntained, the Vinpathet trike and 
minimum wage have been eliminated, more 
in cable relat 1 between employer and 
cmploves ive been brought about, a more 
ntelliget nd hon appreciation of the 
bhig ns of a tract have en learned 
by workm« nd fidence | been es 
tablished between the two parties to pro 
lucti f wl { ends highest good 
for manufacture nd workmen and for 
ndustr welfare 

Our annual crop of calenda many of 
them of attractive irtist ind origina 
designs, but not her be invidiously 
specified, has included the _ following 
Cleveland Twist Drill Company, Cleveland 


Ashland, Ohio 


Savannah, Ga 


- 
Ohio; F. E. Myers & Bro 
John Rourke & Sons, 
Cleveland Pneumati lool Company, 
Cleveland, Ohio; Bullock Electric Manu 
facturing Company, Cin Ohio 
Manufactur ng | 
sey City, N, J American Steam 
Company, Battle Creek, Mich 
Kent & Co., 10 South C 
go; Whitman & 
Company, Chicago; H. B 
Co., Philadelphia 
26 Cortlandt 


nnati, 
Smooth-On ompany, Jet 
Pump 
Edwin R 
inal street, Chica 
Manufacturing 
Underwood & 
Sergeant Drill 


Ne Ww York 


Barn S 


Ingersol 


Company street, 


J. D. Smith Foundry Supply Company, 
Cleveland, Ohio; Springfield Machine Tool 
Company, Springfield, Ohio; Pope Manu 
facturing Company, Hartford, Conn 


Manheim, Pa 
suffalo, N. Y 


Greer Clarkson Company. 


The American Blacksmit! 





The Philadelphia Bourse 

Standard railroad track will safely sus 
tain from 225 to 300 pounds per car wheel 
for each yard-pound of rail 

Che most \ ible knife in the world is 
in the collection of a famous firm of cut 
lers Sheffield It contains seventy-five 
| lade s, wl ich close up like those ta I 
dinary knife Each of the larger blade 5 

iborately engraved, and among thx 
yects are views of Shetheld College the 
city of York, Windsor Castk \runde 
Castle and a score of other famou en 
The hafts ire ot | t-pear carves 
with great skill When ked as to the 
value of this knife, the fir rey 

Well, we calculated it up to £920, b 
that w ve fore was finished.’ 1) 
ster 
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The Organization of Sections in Engineering 
Societies. 

This subject is again brought out by an 
editorial in our contemporary, /nginee? 
ing News for January 14. 
course, two methods of sectionalizing so 
cieties of this kind—the geographical and 
this 


There are, of 


have in 
The most re 


the professional—and we 


country examples of both, 
cent and noteworthy example of the first 
method is the American Institute of Elec 


trical Engineers which has incorporated 


it in its constitution and which, in conse 


quence, has made large gains in member- 
ship, as our readers have already been in- 
formed. 
the Institute of 
ican Chemical Society are also organized 


According to our contemporary 
Architects and the Amer 
on this plan. Of branch organizations on 
the lines of various specialties the Boston 
Society of Civil Engineers, which has re 
cently adopted this plan of organization 
is an example, and the same is true of 
the Franklin Institute and the Engineers’ 
Society of Western Pennsylvania. Of na- 
tional engineering societies we have, in 
this country, none organized in this man 
ner, but the American Association for the 
Advancement of Science may be taken as 
a typical illustration of the method as ap- 
plied to pure rather than applied science, 
this organization having been copied from 
the older example of the British Associa 
The 


Engineers, 


tion for the Advancement of Science 
British Civil 
while not formally separated into sections, 


Institution of 


nevertheless embraces all branches of en 


gineering and is thus far more repre- 
sentative of engineering than any society 
which we have. Of sectiows organized 


upon geographical lines we have also the 
highly successful example of the German 
Society of Engineers. 

Of the advantages of both plans of or- 
ganization there can be no question and 
of the organization of specialty sections 
not the least advantage is the simple econ 
The chronic 
condition at the meetings of the American 
Mechanical lack 
of time for suitable discussion. This would 
helpful if 


forego the pleasure, to them, of 


omy of time at meetings. 


Society of Engineers is 


be greatly authors of papers 
would 
boring their auditors by reading papers 
which are already in type and hence famil- 
iar to all who are interested in them, but 
seeing authors of 
The 


however, 


we despair of 
adopt a different plan. 


papers 
branch or 
ganization plan would, accom 
plish the same object by providing parallel 
sessions, each devoted to its own specialty, 
the members selecting those sessions for 
personal attendance which offer papers of 
most interest to them, The advantages of 
such a pian of conducting meetings are so 
forth by that 


we can do no better than quote the con- 


well set our contemporary 

cluding paragraphs of its article: 
“The engineer who goes to the trouble 

to prepare a professional paper for pre 


sentation before a society, desires above 


all things to have it heard or read by 


men 
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competent to understand and 
the ideas which he puts forth, 
“We have frequently heard papers pre- 


sented before engineering societies of na- 


appreciate 


tional reputation, which represented weeks 
of toil the the 
author, received 


and research on part of 


and yet the paper was 


by the audience without the slightest token 


of interest and without a word of com 
ment or discussion being offered. 
“In contrast with this we have heard 


sharp and intelligent discussions in small 
organizations devoted to a special branch 
of work. Here the 


knew that the audience before him could 


reader of a paper 
understand every statement he made, and 
that there was no use in presenting plat- 
generalities. It is the 
the 


itudes or vague 


read and discussions engen 


papers 
dered under such circumstances that make 
most largely for professional progress.” 





Microscopic Accidents. 


Some recent decisions of the English 


courts seem to place a somewhat new and 


more comprehensive definition upon the 
word “accident.” The decisions were ren 


dered 
as the Workman’s Compensation Act, in 
which an employer is liable for accidents 


in connection with what is known 


occurring to his workmen under certain 
conditions, and the decision is to the effect 
that the accidental entering of a bacillus 
constitutes an 


into a workman’s 


accident, the judge declaring that, for in 


system 


stance, the accidental entrance of a bacil 
lus from wool infected with anthrax into 
the eye of a workman is in no way differ 
ent from the accidental entrance of a spark 
an anvil or the accidental squirting 
1 


from 
of scalding water or some poisonous liquic 
the former 


the that in 


case the foreign and injurious substance 1s 


into eye, except 


perceptible only by the aid of a micro 


scope. It is thought that this decision will 
do much to improve the sanitary condi 
tions under which English work people 
exist in many cases, making it necessary 
to introduce fans and to otherwise take 
precautions against the unnecessary infec 
ion of the atmosphere in which peopl 
work. 
Additional Equipment of the Engineering De- 
partment of the University of Illinois. 
The State of 


$150,000 for the equipment of the College 


Illinois has appropriated 


1 


of Engineering of the University of Ih 


nois, of which $30,000 is to be reserved 
to extend the present equipment for the 
use of undergraduate students and the 
remainder will be used to establish a1 
engineering experiment station. The first 


portion of the fund will be expended in 


the erection of a foundry and of a steam 


engireering laboratory, but the second 


portion will not be used for the erection 


of buildings, the equipment of the experi 
ment station beinz distributed among the 


laboratories of the different departments. 
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Some New Things. at the point where the compressed air in’ center is turned the ( valve « 
4 NEW AIR COMPRESSOR VALVE GEAR the clearance spaces has re-expanded down the port, trapping compré d air in space 
We illustrate herewith the interesting to the atmosphere \s the motion of the ¢, this air acting as hion to check 
valve gear of the air cylinders of an air piston proceeds the valve continues to open closing of the poppet vals nd prevent 
compressor which is to be installed at the by turning in the direction indicated by ts violent g sp 
St. Louis World's Fair by the Laidlaw the arrow c until the middle of the stroke = cially gh spec | p eing sed 
" ) dis g ( \ S 
= 4 
; i= —_ iu I I ( | ( \ | pe 
a _e Z n ! 
= +4 Vaive ¢ s¢ ) S Tie ( I 
7 — ng ( Su ( y s l x | hie 
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provided w very lig ring 
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FIG. I SECTION OF AIR COMPRESSOR CYLINDER econ con ut thn too working 


Wunn-Gordon branch of the International is reached, when it reverses its motion and) motor may be run 


Steam Pump Company, Cincinnati, Ohio. gradually closes the port by moving in the there is no occasion for except with 
The machine is to have 13- and 24-inch direction of arrow d \s the center is” the slowest gear combination, where as low 
steam cylinders and 22- and 14-inch air passed and the compression stroke begins a speed { ver minute of th 
‘ylinders with a stroke of 24 inches. Fig. the motion in the direction of arrow d con pindle is p lhe roller ma 

| gives a cross-section of the air cylinder, tinues and the port is placed in communi ipulated fron h vhe upported by 


ind Fig. 2 shows the valves in greatet 





detail. oT oe 

The oscillating Corliss valve acts to both 
ypen and close the admission and to close 
the discharg?, the opening of the discharge 


being contro!led by the poppet valve above 
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FIG. 2 ACTION OF VALVES 24-INCH LATHE WITH MOTO 
the Corliss valve The incoming air at cation with the space ec, the compressed ait hie rriage, thre nin n being through 
rives by the passage a, Fig. 2, this passagt n f being held back by the poppet valve gears da splined shaft » that the m 
being placed in communication with the When the evlinder pressure reaches that tor under instant contro] of the operator 
port b by the Corliss valve shortly after the in the receiver the poppet valve opens and = at whatever position along the bed the 


beginning of the suction stroke—that is. the air is discharged. When, however, the carriage may happen to stand 
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POSITIVE FEED FOR UPRIGHT DRILLS 

We illustrate herewith a new geared 
positive feed for upright drill presses 


of the W. F. & John 
Barnes Company, of Rockford, III 


Fig. 1 the head 


which the product 


hows driving of the 




















FIG. 2 MECHANISM OF THE FEED GEAR 
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and Fig. 2 the train of feed gears 
Referring to Fig 
the 


give 


machin 
2, the train of spur gears 
main driving shaft 
feed 


the hand lever at the right and 


from will be seen 


to two-rates of which are con 


tre led by 


which act to double the number of feeds 
obtained from the gears at the left. <A 
pinion on the horizontal shaft may be ad 

mesh with any one of the sets 


usted to 


of teeth on the crown gear and thus give 


four changes This adjustment is made 
by the lever at the left which has num 
hered notches to indicate its position and 
the rate of feed [he crown gear shaft 
1s connected to the vertical feed shaft by 
~piral gears, as shown 

The gear is shown as applied to the 
arger sizes of machines. For the smaller 
zes but four rates of feed are provided 


lhe rates provided range from those suit 


ible for drilling in steel to those suitable 


for boring in cast iron or for reaming 
SIDE roo! 
The side-tool holder shown in the half 


blade 


ock tapering from top to bottom and 


: , 
me takes a ot section, 


very stiff 
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FIG, I GEARED FEED 








DRILLING MACHINE 
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being quite thick along the latter edge 


Che tool is beveled at the upper and lower 
seat in the holder, 
and is held securely by a flush binder belt 


The hold 


er is drop-forged and case-hardened; the 


edges to fit the dovetail 


tightened by the nut at the side 


blade is of a special self-hardening stee] 
Though the tool holder shown is offset, 
straight holders also are made, and, like 
the offset type, both right and left hand 

















SIDE TOO! 
hese tools are manufactured in variou 
sizes by the Armstrong Bros. Tool Con 
pany, Chicago, Il 
BOARD LIFT DROP HAMMER 
Phe friction board lift, poppet drop han 


mer shown by accompanying 


ind furnished by E. W. Merrill, Ji 
Brooklyn, N. Y., was designed for stam 





ing high class bronze and_ sheet-steel 
building hardware, and to withstand the 
severe service of cold stamping Atten 
tion is called to the massive proportions 
of all castings. The bottoms of the up 

¢ 














NEW BOARD DROP HAMMER 


rights resting upon the base of the 1,200 
pound size hammer here shown measure 
24 inches front to back. The total weight 
of machine is 28,000 pounds, 

MOTOR-DRIVEN CYLINDER 


BORING MACHINE 


The tool shown in the accompanying 
half-tone will bore a cylinder and face the 
ends at the same time, it being in 
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general design very similar to the belt the lower 23 inches long; on an extension direct or alternating current motor, with 
driven boring machine of the same build at its inner end each carries an arm with toothed gearing, built i close cast-iron 
ers, which tool we illustrated at page 556, a facing block, which block may be fed case. The covers of the motors are close 
Vol. 22. The driving cone of the earlier radially with the facing tool or the latter entirely so as to prevent foreign ib 
machine is here replaced by a Crocker- moved in or out in its holder by star feed stances, rain, dust, ete., from entering tl 
Wheeler 13 horse-power motor by means’ gear. For boring, a head, not shown, is motor Che workmen cannot ¢ n col 
of which the spindle or boring bar may be attached to the bar and the latter fed auto- tact with either the current-conveying parts 
driven—in either direction—at twelve rates matically through rack and gear-driven or with the gears. In the case of direct 
current m rs the shield on the sid f 
7 the commutate s fitted with two cover 
illowing of access » the rushes in 
ilternating curre1 n S his s no 
necessary Che motors are a red fo 
grease lubrication, and may wort 1 any 
positior Che drill frame is d 
the gear case of the motor, the drill spi 
dle being adjustable around tl motor 
gear shaft The drill spindle is driven 
through a pair of bevel gears. On accoun 
f the adjustability of the drilling frame 
Ss POSssSID to d iny de sired direc 
1, provided the machine be supported 
so as Stan t f eg ] I 
ring \ i 4 downward 
Irequel \ © < l Vi ds he dri 
elt vi t veigl f worl 
nan | \ mn ird yped 
J 1 ’ 
g Ie e hi ‘ 
MOTOR DRIVEN CYLINDER BORING MACHINI ite the hand feed wheel well 
\\ ( | cle I 
yf speed varying from 2 2-7 to 15 3-7 turns” pinion shaft at the head, «¢ N nd f no 
per minute. The bar itself, of hammered through the pilot wheel in front, the con . When | 
steel, is 6 inches diameter and 16 feet 8 tinuous travel of the bar in either direction , a ' 
inches long. It is rotated through Albro being 60 inches The tool is built by the 
worm gearing, giving a ratio of 70 to 1, Meadville Vise Company, Meadville, Pa ; 
both worm and gear being encased in a@ GERMAN PORTABLE ELECTRIC DRILLING MA sasigshe asian so ating: 
single casting and arranged to run in an CHINE Mr. G. H. Gib f 114 Liberty 
nl bath The centers of the bearings in The portable drilling machines shown 1n t] city, is the inventor of an electric gen 
the pedestals for the boring bar are 24 the accompanying half-tones are the pr rator tor use ne n with the mul 




















\ GERMAN PORTABLE ELECTRIC DRILLING MACHINE 


nches from the bed. The bearings are duct of the Berlin Allgemeine-Elektrici- tiple voltage system of power distribution 
bored 9 inches diameter and provided with tats-Ges. and are specially suitable tor and in which the various voltages are ob 
sleeves which are feathered to the bar, but shipyards and similar works, and may tained directly from the generator instead 
which while turning with the latter cannot drive the drill directly, as in Fig. 1, or of being split up by a separate machine. 
move endwise in their pedestals. The up- through a flexible or articulated shaft, as By means of two windings on the arma- 


per of these two sleeves is 3014 inches and in Fig. 2. The machinery comprises a_ ture and two commutators in c ymbination 
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— 
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with two baiancing coils he obtains six 
different voltages which may have almost 
any desired relationship with each other. 
WET CUTTER GRINDER. 

his machine is built for grinding gear 
and other form cutters, hobs, taps, form 
ing tools, etc., and to preclude all possibil 
ity of cutting edges being overheated dur 


ing the sharpening operation, provision is 





patkiacansid 





FIG. I. WET CUTTER GRINDER, 


made for doing the grinding under a hb 
eral supply of water. The machine con 
sists, as shown in Fig. 1, of a base and 
column with a head for the wheel spindle 
at the top, this head having both longi 
tudinal and lateral movements in its guide 








a Muchinist 





FIG. 2. SHOWING METHOD OF HOLDING 


CUTTER, 


on the column. The work is carried by a 
universal holder which is suitable for 
straight and taper arbors, straight or angu- 
lar cutters, flat forming tools, chasers, ete. ; 
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the holder is located in the vertically ad- 
justable trough under the wheel, and the 
latter is passed back and forth across the 

















FIG. 3 ATTACH MENT FOR GRINDING LATHE 


AND PLANER TOOLS 


work by means of the lever depending at 
the side. The work holder, with a cutter 
in position on an arbor, is shown in the 
sectional view Fig. 2, and it will be noticed 
that the tooth rest strikes the back of each 
tooth as its tace 1s presented to the wheel 
Say one 1S sharpening a new gear cutter 
which has been doing most of its work 
with two or three high teeth: These teeth 


naturally show the greatest wear; and 
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from face to heel, and to bring them all 
alike in this respect the faces are brought 
one after another against the tooth rest 
and the rear faces ground, thus establish- 
ing accurate gaging points by which the 
cutter may at all times be accurately and 
correctly ground. For grinding lathe and 
planer tools to standard angles and proper 
clearance, the attachment illustrated in Fig 
3 is furnished. This consists of a swivel 
ing casting carrying a chuck for the tool, 
which chuck may be rotated in its bearing, 
and like the swivel support, set at any 
angle desired. When this attachment 1s 
in use, the thin cutter sharpening wheel 1s 
replaced by the cup wheel shown. The 
water for keeping the work cool is sup 
plied from a tank at the bottom of th 
column by a centrifugal pump, and efficient 
guards are provided to prevent the liquid 
from splashing over the machine. The 
grinder is furnished with equipment for 
cutter and form tool grinding alone; wit] 
the extra attachment for lathe and plane: 
tool grinding; or with the latter equipment 
only. It is made by the Heald Machin 
Company, Worcester, Mass 
32-INCH ENGINE LATHI 

lhe chief feature of interest in this lathe 
is the feed gear under the head, by means 
of which gear forty-eight rates of feed for 
either screw cutting or turning may be ob 
tained. The lead screw and the _ feed 
rod terminate, as will be noticed, at the 
end of the gear box; but through the 
medium of a sliding gear either may be 
connected with and driven by the bank of 
gears in the box. A tumbler gear con 


nects the shaft, which receives the power 




















after the grinder head has been adjusted 
to bring the face of the wheel in the radiai 
plane, and the cutter has been set to hight 
by the hand-wheel in front, the faces of 
the high teeth and also of the others may 
be ground back independently of one an- 
other until their extremities are equidistant 
from the center. This of course results in 
the teeth being of different thicknesses 


32-INCH ENGINE LATHE. 


from the lathe spindle to any one of the 
gears in the cone, this tumbler being 
shifted to the necessary position for any 
pitch by means of the handle in front, 
which has, as indicated, twelve different 
positions. Further, there are four gear 
changes made at the end of the head, and 
these give, in combination with the twelve 


in the case, the forty eight changes of 
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feed. The apron is double, and carries a January 10. At the age of fifteen he be ginning t s more promising. One of 
device which makes it impossible to en- gan work in the machinery department of these is the cement industry, the n 
gage both screw and rod at the same time. the Charlotte & South Carolina Railroad recession in which we made the bas 


The spindle bearings are 5'2x834 inches’) and became master mechanic of its su extended referet not long ag I] 


+ ‘ ‘ ‘ 4 





and 4x6 11-16 inches; the hole through cessor, the Charlotte, Columbia & Augusta fact that the | ling trad weekly show 
the spindle is 2% inches diameter. The Railroad, after that being successively ing evidence of revival, with th 

nose is 44 inches diameter; the largest connected with several other roads far continued immrovement e% 

step is 21 inches diameter, and the back Charles Ravmond., a sewing machine in not onlv led 1 mline of 


gear ratio 14 to 1 Prentice Bros. Com ntor and manufacturer, died at Guelph, plants, but to th ntemplated nstt 


pany, Worcester, Mass., are the builders) Canada. Jam ' 
of this lathe old. Mr. Raymond was a native of Mas- the orders which have made their appeat 


go oii sachusetts 1 tl e fifties he invent nee J ‘ I 
Personal. od and ' a senmitealins ar ; 
Ellis C, Spoker, the expert in cement itch machine known as the Nettleton & Chant ther f 
plants, has become associated with the a Fices wane € nates 9 . 
Engineering Company of America, with 4 me —_ heat — 7 e of Pp f 
headquarters at their Chicago office. the market by the combination and Mt: ew 


H. C. Williamson has taken charge of Raymond then began the manufacture in “!ts hard enoug a pee ee ee 
the Pittsburgh branch store of the Walter Canada. first in Montreal and later at ip f trad lay hinery 
H. Foster Company. Mr. Williamson has) Guelph, where a flourishing business was ™a! t when you do s nd are thet 





been until recently located in New York built up more by foreign than by local told that tl r tl is in the wav of get 
H. M. Deavitt, analytical and consulting Mr. Raymond retired in 1894, leavy me y \ easy 

chemist and assayer in Chicago, has taken business in the hands of a limited Until you or someone else gets it 

the management of the Chicago office of company that ri e dorn 

the Engineering Company of America, 159 —— “ ) WI ( 


La sie Commercial Review. In’ this connection," continued 


Herman Jonson, a sometime contributor ; ; , : . 
: New York, Monday, Jan, 18, 1904 peaker, “vou can form but lioht ide 


to our columns, has associated himself 


: . ¢ Enough of the new year has passed to OF the gi C eX] " ery 
with the Acorn Engineering & Manufac 5 lef : ae i 
: 5 oN , 1dmit of some definite reterence to the ere pu aquriy 103, irving to ¢ 
turing Company, of New York city, in ; ad age 
“eae " . developments it has brought forth in the OT Wii were | < for TT 
charge of shop operations : me seaman 
. a machinery trade Interviews with many a I . I rw the year 
O. H. Reynolds has joined the editorial , : ‘ = ; eal me aya 
See gre i a houses, embracing nearly every department Wes " | lany e though 
staff of The Railway and Engineering Re . litt] 14 


epee ss . of the trade, would indicate that business ttle pt ng Ww Lal me good, and 
view, of Chicago. He will be the Eastern : 
‘ = has SnNOWN ¢ aqistinct mp! vement ove! . 
editorial representative, with headquarters , , : aos old sterentuned nh 
m 7 7 ‘ = Decem eT 1 nici . I ) Ld Oo d 
at 140 Nassau street, New York city. 





do not see 
; ; - + ~; i] , ] - - ‘ ‘ ? , 7 1_} ’ 

Edward Everett, civil engineer who has far from the standpoint of orders. but evet Bane ‘ \ , down A 
nem lave ; TTT. ¢ ] q 1 ) ly . ‘ ] } 
specialized in railroad work, and who among these. as well as among those whose Tesu 1 cour d up greatly 








made the survey one of the Hudson orders h increased in volume. by cot nd mar nery hou profits f 


. > Fa V6 MCP Cadsed y A i } 
River tunnels, has become associated with parison with the period mentioned, assur 1903 VV considerably lat 
the Engineering Company of America’s ances are given that the machinery situa- ! expe have mi me 
New York office, 74 Broadway tion at present, especially so fara the out Several weel c 1] nw n , 
F. Herbert Smith, who has for the past look goes, is better than it was several ! colum the claim that iny smal 
vear acted as president and general man weeks ag manufacturer ! er ( 


~ 


ager of the Etna Manufacturing Company, Machinery men find cause for congrat pt that re 2 t variar . 


resigned on December 31, 1903 R. F lation in the unmistakable evidence the those specified eading 
Manning has been elected president and last few weeks have given, of many prop trad It w 1 that , 
general manager in place of Mr. Smith esitions that have been lving dormant for I 

Our contributor, Joseph V. Woodworth, some time m f ther for back : of rat ’ : i nd 

is opened an office at 57 Tompkins ave st spring wing son sig f lif Nation | » ; \ 
nue, Brooklyn, N. Y., where he propos \ representative of one of the leading m g mod One of 
to carry on a consulting business, particu chine-tool houses speal f having heard 


larly with reference to punch and die work from a 


and methods of manufacturing articles by 





ae ap teht As o | 
punching and drawing-press methods me a wm cngun ' 
an , ree: . : tells us of large order for power equip T 
he friends of Chas. A. Francis will be hich he 1 : : 
, ment which he ha en after for neat M 
glad to know that he arrived at his des , : : 
. rd 1 1 xX 1 nti 1 l W ch 1 \ eing take ( 
nation, account of which was given at . 
: ; Ip wit = a 4 no s to Inanir ( Te 
page 1446, Vol 26, after a_ very , a : 
. . - ~ » | <S 1 + +} \ y heoinnino ft ( } { y 
pleasant trip of eighteen davs from San — ; aii ati a 
: —— . ; i e more frequently. and ; , 
Francisco Arriving at Tokyo November —._ : sie ka apse 
- . ft our informants declares they are largely wl “ d be t ry est benefit 
3, Mr. Francis was tendered a welcome : nig ws a : = ; : we 
. . " made up of those whic Id out excellent = crat yuilder ld be , vreement 
reception on December 16 by the professors e-tons Z cn BOSE or ky , atigier 
6 ah , , . gs ypes for resulting business So taking reference t fetv factor t} } 
of the Tokyo Koto Kogyo Sakko at the + "1 4! ; 
ery ae . —_ things all ina h -eling in n 1 e1 fig t ( 
Sei-Yo-Ken, Wyena Park, Tokyo J aa re he we : ; 
7 ery trad t this writing, 1s more sa rac l I () \ ree 
tory than « d be recorded a few weeks lled I I nall « 
Obituary. age where one ( l specified two 10-i1 


Theodore D. Kline, recently promoted to There are some sources of trade whicl I-beams for the bridge while our specifi 
be general manager of the Central Rail have been quite barren for several month tions called for t s-inch I-bean 


road of Georgia, died in Savannah, Ga.. past, but which are slowly but surelv be Ss not surprising that our prices are highet 








me 
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under these circumstances. Some educa- 
tion on what to include in the item of 
operating expenses would also be beneficial 
to the business in general. There has 
been a tendency on the part of some of 
the older and larger crane builders to ac- 
cuse the newer and smaller concerns of 
price cutting. There may be some truth 
in this, but practically the only reliable 
evidence which we can secure on this sub- 
ject is a comparison of published bids on 
government cranes, and a reference to bids 
on one lot of standard electric cranes, for 
the Portsmouth Navy Yard recently, will 
show that it was the older and larger crane 
builders, and not the newer and smaller 
concerns who did the price cutting in that 
instance, and we believe this is equally 
true on all recent private contracts.” 

We asked a well-known crane manufac- 
turer what he thought of our correspond- 
ent’s suggestion as to the propriety of an 
agreement as to safety factor. He replied: 

“The suggestion is a good one, but what 
are you going to do about it? Manufac- 
turers who read it will say it is all 
right Every one of them, however, 
will probably ask himself how it is go 
ing to be made a_ uniform practice. 
Some manufacturer might send a letter 
to everybody in the trade urging its 
adoption, but I don’t think any manufac- 
The only way any sugges- 
tion of interest to crane manufacturers can 


turer will 


be made effective, is by organizing them 
selves into an association, like the machine 
tool builders have done. Until crane build- 
ers have done this, they can expect the 
trade to continue as it is now, without 
uniformity of any kind existing as to con 
struction or price.” 

President William Lodge, of the Na 
tional Machine Tool Builders’ Association, 
who was in this city recently in attendance 
at the meeting of lathe manufacturers—at 
which even more stringent measures to 
maintain present prices were taken than 
those previously in existence—reports ma- 
chine-tool men in Cincinnati as_ finding 
trade improving, 

The Lunkenheimer Company, Cincinnati, 
makers of brass and iron steam specialties 
report that owing to the unprecedented and 
growing demand for their specialties they 


have again greatly increaseds their facil- 


ities and are now in position to guarantee 
reasonably prompt shipments. They also 
report through their foreign branches an 
increasing export demand for their spe- 
cialties and inform us that they will short- 
ly place some new specialties upon the 
market, which will be contained in a very 
complete catalog to be issued in the course 
of a few months. 

The S. Obermayer Company, manufac- 
turers of foundry supplies, with general 
offices at Cincinnati, Ohio, shipped during 
1903, 4,410 full carloads of their special- 
ties, which weighed 160,352,000 pounds, 
and comprised 80,291 tons, The shipments 
if made at one time would make up a train 


forty miles long 
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Mr. Arthur A. Fowler has been admit- 
ted into the well-known pig-iron firm of 
Rogers, Brown & Co., at 71 Broadway, 
this city, and will have his office there. 

Bids for the construction of two 13,000- 
ton battleships, to be called the “Idaho” 
and the “Mississippi,” were opened at the 
Navy Department, Washington, on last 
Friday. The Cramp Shipbuilling Com- 
pany, of Philadelphia, was the only bidder 
for two vessels, the bid being $2,999,500 
for each, one to be completed in thirty- 
eight months and one in forty months. 
For one vessel the Cramps’ bid was $3,200,- 
000, to be completed in thirty-nine months. 
When the Secretary of the Navy and the 
Board of Construction went over the bids 
they decided to award the contract for 
both battleships to the Cramps, at a total 
cost of $5,999,000. 

The Newport News Company was the 
lowest bidder for a single vessel, the fig 
ures being $3,147,000, to be completed in 
thirty-seven months. The other bids were 
as follows: Maryland Steel Company, 
Jaltimore, $3,472,000, to be completed in 
forty-two months; Fore River Ship Com- 
pany, Weymouth, Mass., $3,468,000, to be 
completed in forty-two months, and the 
New York Shipbuilding Company, Cam- 
den, N. J., $3,500,000, to be completed in 
forty-two months. 

Officers were elected on last Thursday 
at the annual meeting of the New York 
Metal Trades Association, at 203 Broad- 
way, as follows: President, W. F. Palmer, 
of the Quintard Iron Works; vice-presi- 
dent, Charles L. Seabury, of Charles L. 
Seabury & Co. and the Gas Engine and 
Power Company; treasurer, M. K. Bow- 
man, of the James Riley Repair & Supply 
Company; secretary, H. C. Hunter, 203 
Broadway; executive committee, Wallace 
Downey, Andrew Fletcher, Jr., H. N. Co- 
vell, Christopher Cunningham, and Robert 
S. Wyatt. 

CHICAGO MACHINERY MARKET. 

As a general proposition, the demand 
for machinists’ supplies is more active than 
that for machine tools, especially those 
which go principally to large and modern 
shops. This statement is made by a prom- 
inent manufacturer’s representative, who 
sells both tools and supplies. The three or 
four large machinists’ supply houses in 
this city are a unit in reporting that trade 
for the first two weeks of January is sat- 
isfactory, that it is larger than that of 
November or December, and that its com- 
parison with January last year shows little 
if any loss. But when statements are 
gathered from factors of the trade that 
run more to specialties or to only one 
department of the general trade, there is 
variability to the returns. Perhaps it is 
a fair statement of the situation to say 
that shop activities are generally normal, 
but that there is hesitation in the placing 
of contracts for future requirements. The 
activity of shops is not universal. Many 
of the jobbing machine shops at Chicago 
are running only moderately well, and 
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from some of them comes the report that 
while or‘ers are as numerous as usual, 
they are generally for small amounts of 
work. 

One reason for the hesitation is the un- 
settled state of values. It applies to all 
kinds of specialties. For example, there 
is less than the usual trading in cotton 
buffs. Sooner or later prices it is believed 
will advance because of the rise in the 
values of cotton. Users are ready to close 
contracts for long periods of time at the 
old prices, but sellers either restrict sales 
to quick shipments or they have already 
advanced quotations. But the effect is to 
disarrange the usual channels and condi- 
tions of trade. And in some other lines 
the tendency of values is downward, in 
which instance it is the buyer who is 
diffident about closing. 

Architects say the prospective business 
in building for the spring is not yet ac- 
curately defined, but that it promises well. 
Rents are advancing in residence districts, 
because the buildings are pretty generally 
occupied, and this is stimulating an inter- 
est in construction which will perhaps not 
be thoroughly defined until satisfactory 
costs and the harmonious attitude of 
labor are assured. In various other direc- 
tions there is an inclination to hold off 
until the labor situation becomes clearer. 

C. H. Besly & Co. have shipped this 
month Gardner grinders to Europe, Aus 
tralia and Japan and to all parts of the 
United States: Mr. Besly states that rare- 
ly if ever have the shipments in two weeks 
been so diversified as for the first two 
weeks of January. California is sending 
in many orders for Helmet oil and other 
specialties. 

Edwin R. Kent & Co. say the demand 
for tool steel for the first two weeks of 
January is gratifying. The trade coming 
from the railroad shops is particularly 
commended 





Quotations. 
New York, Monday, Jan. 18, 1904 
New York prices for Northern and 
Southern irons for nearby delivery are, 
nominally, as follows: 


Northern: 
MOS P Biss cs daw ws dks cee 2S Gees 95 
Nt: OB Pericdscnscccsccesccs BESS GS 35 os 
DIO: @ QUAM cick es scccses BERS SS 14 95 
Southern: 
No. 1 Foundry.......... 14 00 @ 14 50 
No. 2 Foundry.......... 13 25 @ 13 75 
No. 3 Foundry.......... 12 75 @ 13 25 
No. 4 Foundry.......... 12 25 @ 12 75 


fe 
Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.40c. upward in car- 
load lots. Soft steel bars, 1.45c. upward. 
Tool Steel—Base sizes—Good standard 
quality, 634 @ 7c.; extra grades, 13c. and 
upward. 
Machinery Steel — Base sizes — From 
store, 1.80c. 
Cold Rolled Steel Shafting—2.65c. from 


store for base sizes 
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Shaft Turning Machine. 
BY H. ROBINSON. 

The accompanying Fig. 1 shows a new 
semi-automatic double-head turning ma- 
chine especially designed for taking a 
light, smooth finishing cut of a few thou- 
sandths simultaneously over both ends of 
a shaft shown in Fig. 2, but which is not 
recessed in the center until after the ends 
have been turned. 

Fig. 1 shows the machine as in actual 
operation. The shaft to be turned a is 
inserted in the hollow spindle b, which 1s 
split in such a manner as to very readily 
compress by a slight turn of the driving 
pulley c fitting over it, as the shaft fits the 
hole in the spindle nicely without any 
play. <A slight compression of the spindle 
for the length of 1 inch grips the shaft 
tightly, the spindle being held stationary 
while being compressed by the engage 
ment of the pin d, which is raised out of 
the way when the piece is gripped by the 
spring e. The shaft being ready, the cut- 
ting operation is started by turning the 
pilot-wheel f to the left. The shaft of 
this pilot-wheel carries a small pinion en- 
gaging in a rack on the inside of the ma 
chine and a V-grooved pulley fastened to 
which is a wire cable g, the left-hand end 
of which is fastened to the left-hand slid- 
ing head hh. When the pilot-wheel is 
turned to the left it moves the two sliding 
heads toward the center until the cutters 
nearly engage the ends of the shaft, when 
the two split feed nuts 7 engage the feed 
screw j. The movement of the sliding 
heads having automatically moved the 
belt-shifter by a connection not shown, 
the machine starts in motion, the heads 
are fed forward and the cutters shave a 
fine cut of a few thousandths from the 
outside of the shaft, the tools being lubri 
cated by a stream of oil fed through the 
cutter holders. 

The machine is driven from the coun- 
tershaft by two belts, one of which drives 
the pulley c and the other pulley k, fast 
ened on a short shaft journaled in bracket 
l and driving a pinion meshing with a 
large gear m, which is keyed to the end 
of the feed screw 7. When the cutter 
heads have traveled sufficiently forward 
to have turned the shaft the required 
length, the knock-out studs m come in con 
tact with the ends of the clutch-springs o 
which are so arranged that a slight pres 
sure will release the split nuts, which then 
open up immediately and simultaneously 
by the tension exerted on them by the 
springs fastened to their opposite ends, as 
shown in detail in Fig. 3. The split nuts 
being disengaged from the feed screw, the 
sliding heads are simultaneously and 
quickly moved backwards, by the tension 
of the wire cable and the weights p fast 
ened to them, till they come against the 
end brackets g, when the long jaws r 
fastened to the brackets close up the split 
nuts «1 and permit the springs o to snap 
over them and hold them together. The 
sliding heads by their backward motion 
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having acted on the belt-shifter to stop 
the machine, the shaft in the head of the 
machine is ready to be taken out and the 
operation repeated 


The cutter heads are of the adjustable 
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machine shop (of the jobbing and corn- 
sheller variety). 

I find that Mr, Tecumseh Swift has been 
taking a stroll around this subject, and 
following his usual habit, has been 
things.”” Under the heading of “Mutual 
Attraction” he tells us that it is just what 
could be expected; that a man _ hunts 


“seeing 
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to tell us why some people do and some 
do not take and read mechanical literature 
there is another class that I have seen in 
my stroll which they have not mentioned 
How about the man that owns the shop 
and supplies the facilities? Perhaps he 
hasn’t any taste for the mechanical work 
of the business, either; perhaps he buys 
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lic form, as shown in Fig. 3. The support 
split and, by removing the cap, the 

‘ m removed for grinding and ad 
istment Che body b is cylindrical and 


without projections of any kind and, with 
the cutters in place, may be mounted in 

grinder chuck for grinding the cutters 
which are then removed for backing off. 
The cutters have pins which enter cam 
grooves ccc in the knurled plates d—one 
mm each side of the die head—and circum 
ferential grooves eee with binding screws 


ecure the knurled plates in position. Two 


ets of cutters are used for roughing and 
finishing cuts, there being a hardened, 
ground and lapped steel bush f between 
them. Set-screws ggg bind the cutters. 
Oil hol supplies the cutters with oil 
In practice we found it best to give clear 
nce to the roughing cutters only. 

Fig. 4 shows the construction of the 


plit feed nut and Fig. 5 shows more clear 


lv than Fig. 1 the construction of the 


work-driving head. 


Eehoes From the Oil Country— Relative Values 
Reading Trade Papers. 
BY W. OSBORNE 
There is nothing better than walking 
il] around a subject if you wish to see all 
sides of it, and many people walking 
around will have more ideas than if only 
one did the walking. I think there are 
very few of us who try to hold our own 
in the mechanical world who have not 
walked around the question as to why 
there are so many that, to our way of 
seeing, would be benefitted by taking and 
reading their trade paper and yet who do 


1 


The editor, in “Those Who Subscribe 


ind Those Who Do Not,” advances the- 


idea that we may be deceived as to the 
number of those who would really be ben- 
efitted. While he condenses a whole lot 
of truth into the paragraph where he tells 
what the paper will, and will not, do for 
a man, the general impression it left on 
me was that if a man has not the mental 
appetite and digestive powers for such 
things he should not be, by any mistaken 
idea of interest in his welfare, urged to 
make them a part of his regular diet. 
| think that we will all agree that any man 
is foolish to spend money for a thing that 
s of no use to him 

Perhaps there are some bad cases of 
mechanical dyspepsia that I am to blame 
for, as I have gone on the theory that it 


was good food for anyone working in a 


We’ 


FIG. 2. THE SHAFT TO BE TURNED 


around for the kind of company that he 
likes, and that the company 1s not sur- 
prised to have him find them. He inti- 
mates that the man with the hunger will 
buy what he wants if he does the market 
ing, but that there are those who are in 
the wrong kind of a boarding house. They 
eat what is put at them without thought 
that they might change 


A man who thinks in music and works 


in a machine shop because his father put 
him there is not likely, if left to his natural 
instincts, to take to a mental diet of the 
\MERICAN MACHINIST, for instance, un 
less it is to make the best of a bad bar- 
gain. At the same time he may never 
grasp the idea that he could make as good 
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his mechanical brains at so much a day; 
perhaps it is true that he would never 
read the paper if he did take it, as he has 
not the time to read half of what he now 
takes. 

Perhaps, also, he would not buy a trip 
lex hoist instead of his old differential 
blocks because he does not have to do the 
pulling; perhaps he does not furnish snap 
gages because the men furnish calipers of 
their own. 

Does he reason this way when it comes 
to machinery and appliances? Many and 
many a man seems to be liberal in furnish 
ing his shop with everything except ideas 
The good workman will have his own, did 
you say? Yes, and the good man will ask 
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FIG. 3. THE 


a living teaching music or playing in the 
band, and be doing that which he would 
like to do. While he might never buy a 
mechanical paper :n the first instance, I 
do not think that there would be any lack 
of the musical literature he would accu- 
mulate. 

While these two articles above referred 








CUTTER HEAD 


for the high-speed steel, and hunt for th 
hardened mandrel that he knows runs 
true, and see that the drill is ground cen 
tral for the close hole, and borrow the 
boss’s micrometer for that close job. He 
didn’t have much schooling, and never ex 
pects to be anything but a good workman. 
but he would not refuse to look in a paper 
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and follow another man’s idea if it suited 
his work, any more than he would refuse 
to use any of the other things that were 
furnished 

Blank is a good close manager. He can 
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ea dollar about as far as most men. He 
has no money to waste on the AMERICAN 
\LACHINIST or any other such paper. H«: 
wants a paper that keeps him in touch 
with the metal market of course, but the 
daily papers do that. Don’t you think that 
Blank would have a fit if he knew how 
much he was paying his latest addition 
n the shape of a designer for ideas that 
is own force could have found all ready 
for them if he had just taken the paper 
ind put it where they could use it? 

That new lathe cost several hundred 
dollars more than the old one that it re 
placed, because of being better and more 
‘onvenient; with the best lathe hand in 
the shop on it there is a saving of nearly 
25 per cent \ bound volume of the 
AMERICAN MACHINIST costs $5, and some 
f the diagrams that have appeared in it 
would save the draftsman several hundred 
per cent. if he had them at hand. One 
dea sent in by a contributor may cause 
a much greater saving in the shop than the 
new lathe 


1 1 


While I must admit that there are met 
n the business who would not be benefit 
ted their money's worth by taking the 
\MERICAN MACHINIST, I want a view from 
inother side before I can admit that thers 
are firms that run machine shops of which 


the same is true 
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haps, while it is impossible that there 
should be any complete set of drawings, 
this leading draftsman is the only man in 
the organization who can exactly know 
the condition of the order. He must 
carry the whole responsibility of enabling 
his employers to fulfill their promise of 
delivery, and a single omission on his part 
to instruct the purchasing department to 
order an essential part may result in 
weeks of delay. 

Moreover, having begun to order the 
material before there was a complete set 
of drawings, he finally pushes the draw- 
ings to completion, and hopes to take up a 
new piece of designing work, for which 
he is employed. But not so; for now he 
is firmly established as chief clerk for the 
job that is supposed to be finished. He 
has notes showing when all the steel cast- 
ings were ordered, and if any are missing, 
he must look over his records and find out 
why. This worries him, makes it impos- 
sible for him to do good design work, de- 
prives the company of his best services as 
a designer and compels him to work as a 
clerk, for which he is much too highly 
paid. More important still, good design- 
ers are hard to find, and it is important 
that they shall be employed on their 
proper work, which no one else can do. 

This is what I mean by economy in 
draftsmen, as distinguished from the loss 
of so many dollars’ worth of draftsmen’s 
time; for there are not many concerns 
that have more than a few good designers 
in their employ, and there is usually im 
portant work waiting for them, which 
does not get done unless a system can be 
devised which relieves them of unrelated 
work and enables the designer to hand 
over to another man the complete record 
of a job, when the design is finished, in 
concise and intelligible shape. 

Let us clearly understand that this phase 
of the problem is due entirely to the 
necessity of issuing instructions to the 
shop. If the drawing room could confine 
itself to the economical production and 
filing of drawings, the difficulty would not 
exist, neither would it exist if the shop 
could wait for instructions until the draw- 
ing room had finished its work. This lat 
ter condition may perhaps be approxi- 
mated in some establishments, but  cer- 
tainly not in any with which I have been 
connected. Hence it seems to me of prime 
iunportance that a system be employed 
which shall accomplish the following 
ends 

(1) Enable the drawing room to easily 
issue and record instructions in advance 
of completion of drawings. 

(2) Keep the record in such shape that 
as soon as the drawings are complete, 
drawings and record of advance instruc- 
tions may at once be handed over to the 
purchasing and manufacturing depart- 
ments. 

The next important side of the problem 
is the manner of issuing instructions to 
the shop. In any large shop a number of 
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superintendents and foremen should all 
be supplied with duplicate instructions, 
fully describing the work to be done. 
These instructions must refer to draw- 
ings. Many of the drawings are used on 
various jobs, so that any special instruc- 
tions on the face of the drawing are cer- 
tain to cause errors and to necessitate 
changes in the drawings. Besides all this, 
when any error is discovered in the in- 
struction sheets, the original must be cor- 
rected, and all the various copies in the 
hands of the foremen must either be cor- 
rected or replaced with correct copies. 

Since entering the Bucyrus Company’s 
drawing room, about two years ago, I 
have carefully observed the operation of the 
thorough system of issuing shop instruc- 
tions already in use. By a rough estimate 
or guess, about one-third of the total 
amount of work done in the drawing 
room has been done either directly on the 
“order lists’”’ (as we call them) or on the 
corrections and changes incident to the 
operation of the system. In addition to 
this, the system—though a thorough and 
apparently a good one—made it almost im- 
possible to order material in advance of 
completion of drawings, or to issue to the 
shop one drawing of a set in advance of 
the remainder of the set. 

These objections have led to various 
efforts to improve matters, which, how- 
ever, have always been rather palliatives 
than sweeping changes. But a plan was 
finally arrived at which seemed to solve 
the difficulties. We have been gradually 
introducing it for about six months, and 
as the development has now reached a 
point where its success seems assured, I 
think it time to describe it in the AMER- 
ICAN MACHINIST, both in order to obtain 
helpful criticism and because I feel sure 
that a similar plan may be adopted in 
other shops to great advantage 

The vaults of the Bucyrus Company 
contain about 20,000 tracings, made during 
a period of perhaps twenty years. Of 
these about 4,000 are full size sheets (23x 
36 inches), and the remainder mostly 
quarter sheets (1114x118 inches) or eighth 
sheets (gx11'% inches). Of the full size 
sheets perhaps 1,500 are liable to be used 
on new work, while at least 8,000 of the 
small sizes are still “alive.” It is evi- 
dently impossible to consider any system 
which does not provide for using these 
old drawings; and this is almost always 
the case in contemplating any change of 
drawing-room system in an_ old-estab- 
lished works. In addition, nearly all of 
the small drawings are on the “one piece 
per sheet” system, and all drawings are 
liable to be used on different machines at 
different times, so that they must not bear 
marks or notes that limit their use to any 
special machine or order. 

As a preliminary condition to complete 
listing of the material, every part is given 
a piece mark. This consists of the draw- 
ing number on which the part is detailed, 
followed by a letter for a casting, or by 
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a number if anything else than a casting. 
In marking a piece on its own drawing, 
the drawing number is not used except 
for the castings; thus, on drawing 12613, 
the forging 12613—1 is merely marked 1, 
usually enclosed by a freehand circle to 
prevent confusion with dimensions, but 
the casting 12613A is given its full desig- 
nation, more from force of habit than 
anything else. There is, however, some 
reason in this, for the pattern number is 
really an individual name which never 
leaves that casting. If pattern 12613A is 
afterward slightly altered and redrawn on 
drawing No. 12672, it is called 12613AA 
If again redrawn with alterations on 
drawing 13611, it 1s called 12613AB, and 
so on. In every case of change, the orig- 
inal tracing 12613 is taken out and an 
entry made on it, giving the drawing on 
which the latest alteration will be found 
Thus the original drawing gives a com 
plete history of the pattern, and its orig 
inal name 12613A sticks to it through all 
vicissitudes. The other patterns 12613B, 
12613C, etc., also have their changes en 
tered on drawing 12613. For forgings, 
however, no record is kept, as it is not 
worth while (in our work) to be sure 
that the same forging or bolt shall not be 
called by different names at different 
times. There is nothing new in this piece 
marking, of course. 

The problem is, in a shop building three 
steam shovels a-week, besides dredges, pile 
drivers and wrecking cranes, to issue to the 
shops a detailed list of perhaps 2,000 parts 
for each machine or each lot of absolutely 
identical machines; to issue enough copies 
of this list to give a copy to each foreman - 
to be able at any day to issue a copy of 
the list in which 1,998 of the 2,000 items 
are identical with the last copy, but with 
two items changed to suit the requirements 
of a special contract; to do this without 
taking a large amount of drawing-room 
or even clerical work; and to do it so 
that the instructions are not ambiguous, 
or the history of the finished and delivered 
machines doubtful 

One result of our experience so far, in 
the effort to accomplish these things, is 
this conclusion: The blueprint is the only 
available means of issuing shop orders 
which begins to accomplish the results 
sought. There are two reasons for this 
First, the blueprint contains no errors 
if the original tracing is correct, all copies 
of it, sent to the purchasing department 
and to eight manufacturing departments 
will be correct and identical; second, the 
tracing may be used again and again, to 
make an unlimited number of prints, the 
matter written on the tracing being added 
to from time to time as hereafter de 
scribed, but the old matter remaining clear 
and legible. 


To issue lists of material from tracing 
cloth originals, it is evidently necessary 
that minor changes in the machines to be 
built shall not necessitate extensive re- 
writing of the tracing lists. This we ac- 
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complish by using the 
“group system” of list- 
ing material, as de- 
scribed by Mr. S. L. G 
Knox at page 823, Vol. 
24, in his article on the 
drawing-office system of 
the General Electric 
Company. As our adap- 
tation of that system dif- 
fers considerably from 
the originai, and is in- 
tended to accomplish sev- 
eral results not included 
in the General Electric 
Company’s’ scheme, _ I 
shall here refer only in- 
cidentally to that article. 

The “group system” 
consists merely in having 
several vertical columns 
for number of pieces to 
be made in the printed 
blank for list of material. 
When the list is origin- 
ally written, only one of 
these columns is used, 
and at the top of this 
column is written “G. 1” 
or “Gr. 1,” meaning 
Group 1. When it is de- 
sired to build another 
machine nearly like the 
first, but with certain 
parts changed or omitted 
and new parts added, it 
is only necessary to fill 
in the second column, or 
Group 2, calling for the 
items already listed in 
Gr. 1 which are common 
to both machines, omit- 
ting to call for parts not 
used on the new ma- 
chine, and writing in the 
additional parts for the 
new machine which were 
not used in the original 
machine. All this in- 
volves very little drafts- 
man’s labor beyond the 
actual drawing of the 
new parts. In many cases 
almost all of the old list 
applies, and only two or 
three new items are re- 
quired. A very impor- 
tant incidental advantage 
arises from having the 
lists of the old and new 
machines on the same 
sheet or sheets, as the 
nature and extent of the 
changes are evident by a 
glance down the two 
parallel columns. In the 
group system, if the 
drawing showing a cer- 
tain machine is No. 6823 
the shop is ordered in 
the first instance to build 
































’ Y ‘ 4 ~ 
AMERICAN MACHINIST 109 
-_ > ri ib ;? 

| | |gfé | Prwwn dy an Pak THE BUCYRUS CO. xo. 6660 
>|4 | Traced by HOG. P. - ~~ 
a : . 5ft. ELEVATOR DREDGES No 3.4 FOR cote 
| Checked by L. Wehner First R DREDGES No. 143-4 DEPTH, 
Approved by _W. 8S drawn LADDER HOIST MACHINERY 
Refer to Dwg’s Nos. _ 3531-28-29 fot Seale 4 Dat Oct. 2 
Sei 6 ‘ 
i Dwg » No. List ti dect. No, 1 
: NAME MARK DWG. wat > . ! MIs “ 
( wPrrt re 425 AB : — ; 8 
inion 171 Shrouded lode AB 148 
Cut gear SOT. 13, Lad A ‘4 
Cut; ’ 15455 A 4 
Bea AC 1 
bh 
bea e AD » 
i BA 
Bear re AL 1 
Lt 
Learis t 4 
Upper aft A 
Low 4 NE 1 
) A 
Is‘ Ac 1 
| 
lla 4047 BA » 
Cc racket 172A N 
% 2N 10 1 For 
ut rk ! 1 
| 
16% Lever 
4 Vert haf - 1 
rake att » 
Lever ‘ 
End , 
i 
rap 
b 
r 
e | 
‘ \ 
. 
‘ 
p 
M x 134 
‘ N 
" 
. 
“4 ‘4 
‘ : 
1% ‘ 
‘ 6 i 
4x ‘ 1 t 
} NAME KK pw ) Si 
l Brake jx6x us | a tatethabihe LE 
| 1 Mx Gx < | 
Washer 
4 SaGx ks w 
13g Sede (staps ) 
| l 1 
| 1 pip parator 13° 17220 0 i 
| 50 x 22 Steel rim } y 4%bd e belt 
44x Wro't tet | 
16 Moore & W | 
= } 
g P. T. Gre , | 
2 0 
4 Sed W re ( 
: 
, 
y 
va 
% " ¥ 
and 5; ™ s. 
Drur 
| | 





FIG. I PART LIST ON THE GROUP SYSTEM. 





110 


the niachine shown on Dwg 6823 Gr. 1, and 
later, after the change of design, to build to 
Dwg. 6823 Gr. 2, All of these characteristic 
features of the group system are clearly 
shown in Fig. 1, Drawing No. 6660, which 
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same. It will be noted that in this case 
the list is written on the general drawing 
No. 6660, and calls for a number of small 
detail drawings for the various parts. The 


only work which the drawing-room had 
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and the samé general drawing can often 
be used for the shop without change, even 
when some detail is different, because the 
title of the drawing clearly states that it 
was first drawn for Dredges 143 and 144 
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general drawing of the machinery from 
a placer mining the 
changes resulting in the list when a 20- 


dredge, showing 


inch drum is put on in place of the 18- 


inch drum, other parts remaining the 





larger drum was to make a detail of the 
drum, and fill in Group 2 on the list draw- 
Had 


much more extensive the work of chang 


ing, as shown. the changes been 


ing the list would have been little greater, 


1, and the subsequent minor changes ap 
pear at once on running the eye down the 
successive groups. When this same draw 
ing, Group 2, is called for on the general 
list 146, the 


(described later) for Dredge 
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f an extra long list printed at the’ sheets and also eighth size (9x11 1eets 


shop foreman knows at once that the ma-_ tion <¢ 
chine is as shown, except that the drum is bottom. If this heading is to be used, the which are devoted entirely to the list and 


changed to 20 inches diameter; while on ruling is extended below it by hand, as are numbered with the drawing Phes 
drawing 12486 he will find details of the shown in Fig. 1. In Fig. 2 the draftsman last with no drawing attached are quit 
new drum. judged that extra space would not be re- extensively used in our work for listing 

Fig. 2, Dwg. No. 31125, shows a half quired, and drew details under the first the material called for on old drawing 
size sheet, which on our new work is list section. Also note that the list on These are all the forms of list b 
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generally used for details, being 18x23 Fig. 2 calls for the connecting rod details use, ex ept the general list, wl 1 will be 
inches and not too large to mount on from a lot of other drawings. These are described later Note that t e blanks 
strawboard for shop use. This also clearly mostly old drawings and are listed here as_ all have a uniform heading, and that when 
shows the group list blank which we have the most convenient plac« the list on any sheet exceeds 11 nche 
printed on half-size and on some full-size We have a similar but shorter ruled in length (so lines), it is stopped, and 


sheets, with a heading for the second sec section on the quarter-size (11%x18) continued as a second sectior nder the 
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subhead. When sent to the shop as order 
lists, these prints are all exactly 9x112 
inches in size, even though a single sheet 
may carry only a few items. Sometimes 
the lower end of one of the 9x11% prints 
taken from a large tracing will show some 
mutilated fragment of drawing. Of course 
the large prints from the tracings, used 
as working drawings, also show the lists. 
The large numbers of 9x11%-inch prints 
required are made by a rapid 
blueprinting machine, which uses ready- 
cut blueprint paper, and will print with 
equal facility from the corner of a large 
tracing or from a 9x114-inch list sheet. 
The separate sheets of lists for a given 
machine are gathered together or indexed 
by means of a sheet called the ‘“‘general 
list,’ which is written on a special blank. 
A general list is written for every dredge, 
steam shovel, pump or other order which 
requires more than one sheet of order list. 
If only one list sheet is required, no general 


special 


list is necessary. A sample general list is 
shown in Fig. 3. It is simply a memoran- 
dum stating the name, nature and order 
numbers of the job, and giving the num- 
ber of every drawing which carries any 
part of the order list, with the group called 
for on each drawing. A column 
provided in which the principal or general 
drawings are noted, for guidance in look- 


is also 


ing up the details of a job. It was at first 
intended to enumerate in this column all 
the drawings other than group drawings, 
but this was found impracticable, as there 


When all the detail draw- 
“unit” of a 


are too many 


ings for a certain section or 
machine are wanted, it is only necessary 
to get out the group drawings, and these 
will give the numbers of the other draw- 
Thus, in Fig. 3, if it is desired to 


get all the drawings showing the hoisting 


ings 


machinery of the 100-ton wrecking crane 
No. 126, I first get the general list of that 
crane, look for the division or unit “hoist- 
find that the list for this 
drawing No. 31121 and 
On getting out these two 
find every the 
hoisting machinery listed, and references 
made to every other drawing. Sometimes 
there are five or six group drawings. 


ing machinery,” 
is on Group I 
6914 Group 2 
item of 


drawings I will 


Before passing on to an outline of the 
actual workings of the system, let us note 
some of the characteristic features of the 
general list. In the first place, the number 
of the general list shown in Fig. 3 is 
18202. It occupies two sheets, A and B. 
This is the only case in the Bucyrus sys- 
tem of drawing numbers where a letter is 
appended. It is done in this case so that 
all the sheets of general list for one job 
may carry the same number. The sales 
order for Crane 126 simply says, “To gen- 
18202. 
order by 


” 


This is written on the 
the chief draftsman or 
foreman, who may _ not 


eral list 
sales 
drawing-room 


know how many sheets the general list 
will occupy when he assigns the number. 
So it is convenient to designate the sepa- 
rate sheets by letters, each sheet showing 
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by the letters in the upper left corner how 
many sheets compose the whole list. The 
drawing number 18202A in the upper right 
corner is repeated two inches lower, as 
the upper one is covered when the list 
sheets are bound for shop use. 

All the columns of the general list have 
been sufficiently explained except the first 
two. These are a survival of the fittest 
parts of the earlier systema, and while they 
are not elements in the new system they are 
so convenient that we retain them as extras. 
In the old system the general list took the 
serial number of the machine in its own 
class—that is, steam shovels had one series 
of numbers, dredges another, cranes an- 
other, and so on. The class was desig- 
nated by a prefixed numeral separated by 
a decimal point from the serial number; 
thus, 1.529 is shovel No. 529 and 3.126 is 
crane No. 126. Then the general list was 
subdivided into alphabetical sections; 
3.126A means a set of sheets enumerating 
every part used to build a car for wreck- 
ing crane, and so on, This had a very 
particular object. Smith has bought a 
wrecking crane No. 123. Jones sees it 
and wants one just exactly like it, except 
that he must have his own particular kind 
of couplers on the car. Jones’s crane will 
be No. 129, and it is built to general list 
3.129. To write up the lists for this new 
crane, it was only necessary to re-write 
the car body list, 3.126A, changing the 
kind of couplers called for, the new list 
number being 3.129A. 
question arising as to what the difference 


A year later, some 


is between the two cranes, a quick com- 
parison between the general lists would 
show that the cars were built to different 
while all the other units 
were built to the same list numbers, and 
were therefore exactly alike 


list numbers, 


Thus, in the old system, we got to using 
these list numbers as names, and every 
shop foreman would soon know what was 
meant by car “to list 3.126A” if it was 
often repeated. Standard list numbers be- 
while an unfamiliar list 
number instantly caught the foreman’s eye 
and notified him to look for the change. 


came familiar, 


In the old system, however, the whole 
car list of several pages had to be rewrit- 
ten to call for Jones’s special couplers. 
Later, this was greatly improved by a com- 
bination system which only necessitated 
rewriting the page calling for the couplers. 
Now we merely write up a new group. 
But still we keep the old list numbers as 
memoranda to establish at a glance the 
identity or non-identity of the various 
units of machines. 





A new cure for obesity is to work in the 
room of a for 
months. When the‘acid room becomes a 
health resort the proprietors can of course 
charge big fees for the privilege of work- 
ing in it. We would suggest the foreman- 
ship of a four-story jobbing machine shop 
without an elevator as another good cure. 


acid sulphite mill Six 
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Graphical Solutions fer Spiral Gears. 
BY A. THOMPSON. 

Although the question of calculating for 
spiral gears by graphical methods appears 
to have been pretty exhaustively threshed 
out in the columns of the AMERICAN Ma- 
CHINIST, with the exception of the diagram 
by Mr. J. N. Le Conte in Vol. 25, page 
296, I have not found the methods given 
of any practical assistance. It seems to 
me as though the object of the writers was 
to write as learned articles as possible. 
This is all very well from a mathematical 
point of view, but what the average de- 
signer of spiral gears requires is a simple 
rule to cover all conditions of spiral gear- 
ing. The diagram by Mr. J. N. Le Conte 
was a step in the right direction, and I 
found it of considerable assistance in solv- 
ing spiral gears for fixed center distances. 
This diagram, however, also has its disad- 
vantages, as it is limited in solutions for 
shafts at right angles, and then only gives 
the angle of the spiral. In my graphic solu- 
tion all the particulars of each gear can 
be obtained by scaling. 

Previous to finding out this graphic so- 
lution I always used the formulas shown 
in Fig. 1, which cover all conditions of 
spiral gears, and I still use them as a final 
check to graphic solutions. 

I obtained the idea for this method quite 
by accident. A friend gave me the follow- 
ing apparently simple problem to solve: 
A ladder 24 fect long is reared from the 
ground to a wall and just touches a pole 
6 feet long standing at right angles to the 
wall, 9 feet from the ground, as in Fig. 2. 
How far from the the ladder 
rest on the ground? After a little figuring 
I arrived at the following equation: 

6 ft. g ft. 
cos.EDC' cos. FDB 
which is identical the 
spiral gears of fixed center distance. I 
have now adopted this construction to 
solve all conditions of spiral gears. The 
method of procedure for solving ali con 
ditions of spiral gearing is as follows: 

Referring to Figs. 3, 5 and 6, draw two 
lines 4B and AC corresponding to the 
shaft angle; from each draw a perpendicu- 
lar ED and FD meeting in a common 
point D, the length of such lines being 


wall does 


24 it. = 


with formula for 


equal to the corresponding pitch diamters 
of spur gears having the same numbers of 


teeth, 1. c., E D = and FD= >: Now 


a line BC drawn through point D and 
intersecting the shaft angle lines completes 
the figure, giving: 

CD=D, B8B8D=d, C#=—sz, 
Angle DC=¥ and Angle F D B=a, 


It will be obvious that any of the above 
data may be used in constructing the fig- 
ure and the remainder be found. When 
solving for spiral gears with a fixed center 
distance it is necessary to draw line B C = 
2K and touching point D. I do not know 
of any geometrical construction for this, 
but it can readily be done by sliding a 
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scale along AC, 4 
such length of line will not touch point D 


the diameters of 
gears are not corr 


adjusted accordingly. 


As an illustratic 
case given by Mr. 


Vel. gs: N=wae=— 6 P—6 E 
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as shown in Fig. 3. If 


the corresponding spur 
ect and will have to be MN _ 32 
yn, take the much used and BC 


De Leeuw at page 30, 

















aot to 


of Cutter 
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by scaling we have: 
6, angle / DB 51° 








GRAPHICAIT 


SOLUTION 


4.468 inches, shafts at 90 degrees 
struct Fig. 3 as follows: 


SAC =o", ED 


MACHINIST 


1.333, 


nN Ss 
$333, #D=—7=-: 
333 P 6 
and B:C:=2K 8.936" 


Angle E DC 
4’, line C D 


Con 


Then 


0.774 





FOR SPIRAI 


B i 


GEARS 


pitch diameter of one gear and line B D 


j 


2.162 pitch diameter of other gear; 
or, taking the other solution of B:C.:, we 
have: Angle E D ( 26° 35’, angle F D B, 

63° 25’, line Ci Z 5.952 pitch diam 
eter of one gear and line B, D 2.984 


With shafts 


pitch diameter of other gear 


at 90 degrees and fixed center distance 
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there are but two practicable pair of spi- 
rals, of which the one that serves the pur- 
pose best should be chosen. 

Were it desired to have the spiral angle 
as near 45 degrees (or any other angle) as 
the procedure would be as in 
On the base line A B draw BC at 
Through 


possible, 
Fig. 4: 
45° and equal to 2K = 8.936”. 


36 7 and 
Ist pair Fig. 5 ‘ _ rg c on poi f ane 
ad pair Fig.s {5754 3. a. 
ist pair Fig. 6 3 rs a wes — Me 
2d pair Fig. 6 ' . C. —_ ee ee 
TABLE OF 


C draw 4 C at go° to A B; draw the ratio 
line A H 1in4g (HG i 46 =24) 
and from the intersection D scale the dis- 
tance to AC, which in this case will be 


found to about equal 5.02”. It is now 


js N ' 
necessary to find p which shall be nearest 


equal to 5.02”. This can soon be done by 


trial, and in this case I have taken 
$6 =51", Now make £ /), =5}’, through 
D), draw Bi Cy BC, and scale as before 
with these results: 

D=7.061, N=36, P=43°15’, P=7 
d=z1.875, n=9, & == 46%’, 

For solutions for shafts other than at 
go degrees refer to Figs. 5 and 6. As- 
sume a shaft angle of 75°, or 105°, and 
N = 20, 0 ae ak = 7". Cor 


struct the figures as before, making B AC 
equal to the shaft angle; in Fig. 5, 75°, and 
in Fig. 6, 105°. Draw E D perpendicular 
; 20 


to AC and equal to > = 5"; draw 


I} D perpendicular to AB and equal to 
es 
P 4 
point J) and lines A B and AC equal in 
length to 2K = 14”. Then by scaling we 
shall get four sets of gears which will 
fulfill the conditions, 7. e., two from Fig. 5 
and from all of which are 
given in the table. 

Any of the above pairs of spirals may 


= 3"; draw BC and B,C; to touch 


two Fig. 6, 


be used, and preference should be given to- 


those whose angles come nearest to 45 
degrees, 1. ¢c., the first pair of Fig. 6 
Gainsborough, England 


The Engineer has another and most se 
rious grievance against America. It seems 
that the publishers of the Encyclopedia 
Britannica have devoted more of its maps 
to America than to England. In fact, con 
siderably over one-third of all the maps 
One might think 
was due to the fact that America is 
larger than the British 
(about thirty times larger), but we are 


are devoted to America 
this 
so much isles 
cut off from this line of defense by our 
contemporary calling attention to the fact 
that 31,000 square miles 
greater the United States is 


with 
than 


Canada 
area 


IF DB 


RESULTS OBTAINED FROM FIGS, 5 
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obliged to get along with only II maps 
to our 104. We might say that this is 
because there are so many more large 
cities here than in Canada, and that a 
single State of our forty-five exceeds all 
of Canada in population by over 2,000,000, 
making it necessary to show the country 
on a larger scale; but after all the real 


S22, oa. 
12° 15’ = Angle of spirals. 


DB =3.08" = Diams. of pitch circles. 
F D B,= 70° 30’ = Angle of spirals. 
DB, =8.985" = Diams. of pitch circles, 
/ DB = 46° 10’ = Angle of spirals. 
DB =4.33" = Diams. of pitch circles. 
E D B,= 66° 50’ = Angle of spirals. 
DB, =7.64" = Diams of pitch circles. 


AND 6. 


that the E. B. is 
sold in America in far greater numbers 
than anywhere else, notwithstanding its 
glaring defects for American use. 


reason is, we suspect, 





System for Checking Up Inquiries Caused From 
Advertising. 
BY G. K. WILLAND.* 
The necessity of judicious advertising 
is too well known among manufacturers 
yy 
a 
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ever possible, either inquiries or orders 
which are directly traceable to a particular 
advertisement or advertising medium is a 
very important factor to the advertiser. 
Presuming that he has distributed his 
advertisements among several magazines 
and papers, and that answers commence 
to come in asking for catalogs and prices, 
he wonders which particular papers are 
responsible for these inquiries, as few bear 
the stamp of recognition. It is very essen 
tial, therefore, that some manner of check- 
ing them be adopted if he wishes to know 
where his money is being spent to the 
best advantage. It is this fact that led to 
the adoption of the following system in 
our advertising department. 
In the manufacturing 
which I am connected, the custom of key- 
ing advertisements is em- 
ployed. This method, as is well known, 
is by numbering or lettering the catalog 
for such as “Write for 
“Ask for Circular D,” 
where, as a matter of fact, the advertise 


business with 


our usually 


to be written 


Catalog 12” or 
has but one catalog or one circular de 
scribing the article advertised. Another 
way sometimes used, when the advertiser 
is well known to the postoffice officials 


NOTICE 


To ASSIST US IN CHECKING UP OUR ADVERTISEMENTS, WE 
WILL THANK You To INSERT A cross (X) opposite THE LINE 
SHOWING THE MEDIUM OF YOUR INFORMATION. 





Our attention was called to your (machines) 
(stands) by an advertisenent in— 


American Machinist. 
Machinery. 

The Iron Age. 
Palmer’s Buyer. 


°s 


Cassiers Magazine. 


W. P. 1. Journal. 


a Circular. 
seeing one In use. 


LON OP BBE LOO EEL LOL LOE LOLOL 
i i dt i 


Engineering Magazine. 


Manual Training Magazine. 


Science and Technology Annual. 
Western Diawing Teachers’ Association 
NW. E. Teachers’ Association Metal Work 


a user’s recommendation. 
a Dealer’s Recommendation. 


PLEAGE GIVE NAME OF SAME 





OTHER SOURCES 











Very truly yours 


FAC SIMILE OF 


and dealers to-day to admit of much com- 
ment, but a means of checking up, when- 


*Secretary, The Washburn Worces- 


Shops, 
ter, Mass. 


RETURNED POSTAL CARD. 


af his own city, is to use an incorrect 
number to his street address, such as No. 
141 Gold No. 41 Gold 
By this 


street instead of 


street, his true place of business 
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keying of the ad. we are enabled to ascer- 
tain the source of certain inquiries. Many 
inquiries, however, are written some little 
time after the advertisement has been read 
and the only things borne in mind by the 
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person inquiring are: the name of the ad- 
vertiser and the article advertised, the num- 
ber of the catalog or the designating letter 
of the circular having entirely escaped his 
To the source of these 


memory, reach 
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inquiries, therefore, we have the following 


method: 
Fig. 1 represents a postal card having a 
printed list of the periodicals in which 


we either advertise or have advertised. 


X 


/ 


/, 


CZATA 
YN’ 


7 


} 


| 





| 








| | 
To the left of each name is a small space 
as shown by the parentheses. One of these 
postals is enclosed with our reply and, 
having our name and address printed on 
the side, the has but to 


front inquirer 







draw his pen through the word (machine) 


or (stands), make a in the space op 
posite the name of the paper or magazine 

advertisement, sign 
} 


the mail 


in which he saw our 


card in 


and drop the 


liis nam 


Sheet No. 


(S/) 











Ne 
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NQUIRER 























DATE 
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Iron Age 


almer’s Buyer 





Annual 
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a User’s Recommendation 






a Dealer’s Recommendation 
oe. 











Drill Grinders 





Lathes 
Lathes 
Dra Stands 
Drawing Models 
Cabinets 
Blackboard 















YO3 SVM AUINONI 



















Herein lies the real assurance of our re 


quest being. complied with, as the card 
contains all the information we require 
excepting his and signature Fig 
represents a sheet cross-ruled, having 
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column for the name of the inquirer, one 
address and one for the date of 
the inquiry. The balance of the sheet is 
divided into two sections under the titles 


for his 


‘Saw Advertisement In” and “Inquiry 
Was For.” Under this first section is a list 
of the papers as printed on the postal 
shown in sketch 1, with a few blank 
spaces for additional names should fur- 
ther advertising contracts be made. Un- 
der the second section is a list of the 


principal machines and supplies we manu- 
facture and advertise, also spaces for new 
tools which may be later added to our line. 

The name, address and date of every 
inquiry are entered at the time we receive 
it on this sheet and a check mark placed 
in the column under the name of the arti- 


cle or articles inquired for. As soon as 


the postal has been returned containing 











FIG. I. VERTICAL 
the information for which it was intended, 
a check mark is made under the name in 
Section I corresponding to that which the 

on the postal represents. The postal 


can then either be filed or destroyed, as 


the main purpose for which it was intend 
ed has been accomplished. 

When a becomes filled, 
umns are added and the totals brought 


sheet the col- 
down; Section 1 showing the total num- 
ber of inquiries received from each adver 
the total 
The 
small circle in the upper left-hand corner 
marked “Sheet No.” 
the sheet filed away for the present. At 
the end of the month or quarter the sheets 
are brought out and the totals added. We 
are thus enabled to see which paper brings 
the 


tising medium, and Section 2 
number of inquiries for each article. 


is then filled in and 


most inquiries and to know which we 
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desire to increase and which to decrease 
our advertisements in. 

When the new year commences and it 
is time for us to again place our con- 
tracts for advertising, we are enabled to 
do so with a much better understanding 
than if we depended upon the figures giv 
en us by the representatives showing the 
circulation of their respective papers; this 
information with but a 
small amount of labor and at a very slight 


being obtained 


cost. 





Vertical Boring Mill Feed Gear. 

At page 376, Vol. 26, we illustrated the 
34-inch vertical boring and turning mill 
built by the Colburn Machine Tool Com- 
pany, of Franklin, Pa., and we now pre- 
sent more fully than at that time the ar- 
rangement of the mechanism for operating 








BORING 


; the feeds. 








MILL HEAD 


The half-tone illustrates the 
upper part of the mill and shows also at 
the end of the rail the attachment employed 
for thread cutting, 

The machine is fitted with a plain table, 
or with universal and independent three- 
or four-jaw chuck, and through a two- 
countershaft, a four-step driving 
and has sixteen table 
speeds ranging from 2 to 67 turns per 
minute. The feeds are eight in number. 
The vertical and angular feels range from 
horizontal 


speed 


cone back gears 


0.0125 to 0.125 inch, and the 


from 0.025 


The four-step driving cone, as illustrated 


to 0.250 inch per turn of table. 


in the earlier article, is keyed to a sleeve 
running loosely on the main shaft when 
the back gears, which are thrown in and 
out through the medium of an eccentric 


shaft, are engaged. When driving direct 
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this sleeve is connected to its shaft by a 
sliding clutch inside the small step at 
the outer end of the cone. Motion is 
transmitted from the driving shaft to the 
work table by a pair of bevel gears and a 


vertical shaft which carries at its upper 
end a spur pinion engaging with the gear 
attached to the underside of the table 


Near the inner end of the driving shaft 
spur gear either 
direction, through reversing gears on 
a tumbler plate a short shaft 
Fig. 2, which _ shaft 

bevel gears actuates the vertical 
shaft b. Shaft a, it will be observed, is 
carried bodily in a sleeve, and at a point 
just outside the wall of the base the en- 
larged end of a lever fits over and em 
braces this sleeve to form a means by 
which the latter may be turned in its seat 
and either of the reversing gears carried 
at its end into mesh with 
the spur driver on the main shaft. The 
reversing lever has three positions and 


is a which drives in 
shown 
at a, through 


worm 


inner thrown 


in the intermediate one both intermediate 
pinions are of course clear of the driver 
communicated to the 
vertical worm shaft. The latter is broken 
out at the middle of its length, and it 
should be explained here that the driving 
gear at the bottom is turned one-quarter 
way round from its real position, in order 


and no motion is 


that it may be more clearly represented; 
actually, however, shaft a should be par 
allel to the cross-rail above. 

The worm at the top of shaft b drives 
through a wheel, as indicated, a 
shaft on which is formed a long pinion c, 
the shaft having at either end a bearing in 
a sleeve fitting a cylindrical part of the 


worm 


gear casing. This portion of the case, 


while enveloping the pinion, has ample 


space between its inner surface and the 
pinion teeth to receive the sleeve-like hub 
of a swinging and sliding member d which 


This 


swinging casting carries at e a gear which, 


also envelops, yet clears, the pinion. 


extending through an opening in the cy! 
indrical wall, engages with and is driven 
by the long pinion c. Directly above e is 
journaled in the casing a shaft on which 
are keyed four gears of different diam 
eters; two of these may be seen at f and g, 
and with any one of the four e may be 
engaged at any time by simply sliding 
bracket d along as far as required and then 
swinging it up until its gear is enmeshed 
with the required gear in the cone above, 
when the eccentric handle at the end of 
d may be operated to bind this swinging 
member fast to the rear wall of the casing 
This wall is, of course, notched at four 
points opposite the gears to admit the thin 
end of carrier d and allow it to be swung 
up to the required hight. Above and to 
the left of the nest of gears is a shaft h 
adapted to run in two sleeves each of 
which is a running fit in a bearing formed 
in the side wall of the gear case; at the 


inner ends of these sleeves are secured 
two gears 1 and j, meshing respectively 


with the smallest and largest gears in the 
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cone below, and between them is feathered 
on the shaft a clutch k. The latter, through 
the medium of a crank handle J, an eccen- 
tric pin to which this handle is attached, 
and a shoe at the inner end of the pin 
which fits a circumferential groove in k, 
may be shifted to right or left and either 
Hence, 


tor 


gear t or j clutched to shaft h. 
the shaft 


each speed of the set of gears below two 


as will be seen, latter has 
rates of speed, and for each speed of the 
long pinion ¢ and of the work table eight 
different speeds ; thus are obtained for each 
speed change the eight pcsitive rates of 
-for the 
head, the lever position for any feed being 


feed—either horizontal or vertical 

















obtained instantly by reference to a con 
veniently located table at the rear of the 
gear casing. 

The 


cross-feed screw and with the rod for ac 


gears connecting shaft / with the 
tuating the vertical and angular feeds are 
clearly shown in this line engraving and 
in Fig. 1. It will be seen from the former 
that this shaft 
pinion which engages with the 
secured to a_ shaft 


to the front of / 


carries at its outer end a 
larger of 
journaled 


The 
smaller of these two gears meshes with a 


two gears 


below and a little 


gear mounted loosely on a supporting stud 
and engaging in turn with the slip pinion on 
feed rod; the 


rectly with a slip pinion carried, when in 


the large gear engages di 


position, by the cross-feed screw, but not 


t 
shown in place in 


the half-tone. The 
micrometer dial on the screw, owing t 
the removal of the pinion, is plainly vis 
ible Also in the sectional view of th 


head will be seen clearly the arrangement 
f the cross-feed nut and the rack and 
gearing for operating the up and down 
feeds. 

For screw-cutting purposes the arm rep 


resented in the half-tone is attached to the 


side of the gear case, and this attachment 


may remain permanently in position if so 
interfering 
feeds 


The attachment swings about the shaft on 


desired without in any way 


with the operation of the regular 


which is keyed the large spur gear, and 
carries, as shown, two gears clutched to 
gether and one of which is driven from a 
special slip gear placed on the end of shaft 
h, Fig. 2, the meshes with 


while other 
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the large gear below, the slot at the top 
of the attachment allowing it to be swung 
into and out of gear readily. The adjust 
able stop clamped to the bottom of the 
rail serves as a depth gage when cutting 
threads. 


on the face of the swivel guide, and direct 


An 18-inch scale will be noticed 


ly over it and attached to the turret slide 


an adjustable pointer or indicator. In 
cutting a thread, when the tool has passed 
over the work, it is backed away by the 
cross-feed screw handle, and the handle / 
is then moved to its mid-position, discon 
necting and stopping shaft / and the ver 
tical feed, though the table continues ro 
1 


’ 
means of the usual handle the 


By 


tating 


is pivoted about the reversing shaft in the 


manner indicated; the upper bearing m 
just below the worm is drawn forward 
by the lever, connected as shown at the 
front, and is held with the worm and 
gear properly enmeshed by a latch » which 
is forced downward by the pressure of 
a coiled spring carried by the movable 
member under the worm; this spring 
when the lat s tilted upward, also forces 
the yorn it f gear again and release 

the feed Phe 1ton c release for the 
teed 1s ned by n n of a vertical 
rod resting on e fror of the latcl 
and pressed downward at the required in 
stant by the movement of irm p—wit 
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BORING MILI 


turret slide is then raised until the pointe 
reaches a predetermined point on the scale, 


connected ; 


when the feed gear is again 
and as the clutch on shaft h and the 
clutches formed on the gear hubs at either 


side 


follow 


are single-tooth affairs the tool must 


the correct path each time if the 
slide is returned to the correct point befor« 
engaging the feed 

The 
which the 


feed 


the 


vertical worm shaft driving the 


construction of mechanism by 


forward or back to 


the 


gear is swung 
will 


The 


lower bracket with the bevel driving gears 


engage or disengage worm gear 


be understood from Figs. 2 and 3. 














FEED GEA 


i b iring crew end cari ed ma 
shaft whicl mounted at the top of the 
rail Ch sl il ictuated to release th 
vertical feed by means of a feathered rock 
er arm g (which slides with the saddle 
pins r and s, swinging plate ¢ and adju 
able block uw, the latter being movable u 
and down along a guide provided at tl 
edge of the turret slid As the beveled 
edge of this adjustable member comes 
contact with the end of pin s carried i1 
the turret slide block, the pin is forced 


back, swinging plate t—which is hung 


the front of the saddle which the 


upon 


turret guide swivels—and causing pin » 





IIs 

saddle, to rock the 
disengaging the 
late ¢t is 


of such a width that, no matter what angle 


also carried in the 
shaft part fp, 


feed driving worm and gear. 


and thus 


the swiveling head may be set at, the pin 
5 Ww still strike the plate and throw out 
the feed. The 
is automatically released by an adjustable 
attached to the 


ar of the rock shaft supports, this shoe, 


1 


horizontal or cross-feed 


shoe wv carried on a bar 


when the head has been fed to the required 
point depressing the end of the traveling 
ocker g, when the worm gear is discon 
nected in the manner already described. 
A Machine Prick_Punch—Square—Lapping Block 
Roller V Block—Scribing and 
Hight Gage. 
BY JOS. M. STABEL 

\ progressive mechanic is always on the 
ilert for something new in the way of a 
tool that he can make and add to his col 
lection; he is particularly interested when 


uch a device is not on the market, as he 


be one of a few 
Week after week 


le rT »ked over 


then knows that he may 
possess such a tool 


the AMERICAN MACHINIST is 


'y many who are seeking for new ideas 
n the tool line; I must confess I am 
guilty in this respect also. Of the tools 


shown herewith, some are of my own de 
sign, others are not; nevertheless they are 
ill very handy and any one of them would 
be an appropriate addition to any collec- 
tion 

Che tool in Fig. 1 is a center punch of a de- 
It was construct- 


gn original with myself 
ed for use on work requiring accurate lay- 
ing out. Suppose a die is being laid off that 
has to have numerous holes bored through 
t, these being located at different distances 
from each other, and the accuracy of the 
results depending upon the skill of the man 
laying out the work by the simple method 
if intersecting lines with his scratch or 
gage and 
punch mark at the point of intersection, 


hight making a small center 
then indicating and boring each hole in the 
lathe. I hope the reader will not think 
that I advocate this method for producing 
iccurate work; I do say, however, that a 
good share of such work can be dealt with 
If it 
were looking 


in this way with very small errors 


were absolute accuracy we 


for, we should of course avail ourselves of ° 


the button, block, or some similar method. 


lo prick punch such lines at their true 


points of intersection is no easy matter 


with an ordinary center punch, hammer 
and magnifying glass, because when the 
punch is located in position with the aid 
of the glass the hand holding the latter 
must release it to take up the hammer, and 
this may allow the center punch to be 
moved a bit before the indentation is made. 
With the punch shown this trouble is pre 


vented, as the tool is so constructed that it 


will strike its own blow—not necessarily 
a heavy one, but just heavy enough to 
make a small indentation to work from 


Che punch when in use is held vertically 


with the left hand, and by means of the 
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magnifying glass held in the right hand 
located as The 
knurled body a is then pressed downward 
over the punch b, thereby compressing the 
two springs c and d, the latter being used 


accurately as possible. 


to return the sleeve to its original position 
has been struck, while the 
which 


after the blow 
former presses against hammer e, 
is held up by lever f and tripped by the 
lower end of this lever or trigger coming 
When the 
tripping action takes place the shoulder on 


in contact with the shoulder g. 


the punch projects above this shoulder, 
thus allowing the hammer in its descent 
to strike the punch. The pressure of the 
hand is then removed, allowing spring d 
to lift knurled sleeve; 
the end of the upward movement of a, 
being returned automatically to position 
under the hammer. The length of this 
punch over all is about 334 inches, and the 
outside diameter of the knurled shell about 
7-16 inch. 


the member f, at 


Fig. 2 shows a tool that will easily stand 


on its own merits. I did not originate it, 
but whoever did should be given full cred 
it, as it certainly is very useful; in fact, | 
consider it one of the handiest tools in my 
collection. It is used in connection with 
a surface plate, consequently it is called a 
square.’ The tool-steel body / 
slotted to 


care being taken when milling the slot to 


“surface 


is drilled and receive blade 1, 


get it at right angles with the bottom 
There are also in the body two tapped 
holes to receive the adjusting screws / 


and another hole to receive the pin k& on 
which the blade is pivoted and by the two 
Both blade and 


body are hardened, and the important sur 


crews carefully adjusted 


faces—the bottom oi /: and the beveled and 


straight edges of i—ground and lapped. 


As shown in the drawing, the bottom of 
h is chambered out, to give the tool a prop- 
er bearing surfa e. 

\nother small and inexpensive tool is 
This no doubt is familiar 


to a good many; nevertheless it may be 


shown in Fig. 3. 


that its usefulness is not fully appreciated, 
so a few words in regard to it may not be 
out of place. It was made for lapping 
snap gages, after these have been ground 
out to within 0.0005 inch of size, and Fig 
4 will give the reader a clear idea of the 
The body, 
which is made of cast iron, is composed of 
held 


and gib, two small screws holding 


manner in which it is used. 


two pieces together by a dovetail 
joint 
the gib in position, while the three knurled 
head screws serve to lock one sliding mem 
ber of the body 
other 


the lap is first ground off so that both sides 


at any point along the 
To accomplish accurate lapping, 
will be perfectly parallel, then each side 
flour of 
This adjustable lap is 


is charged with emery from a 
large bench lap. 
suitable for finishing snap gages ranging 
from '4 to 1'4 inches in sizes. 

Fig. 5 shows a small device which has 
proven itself very handy on close work 
It takes the place of the ordinary V-block, 


and, if built 


carefully, used te 


may be 
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advantage in handiing nice work on 
the surface grinder. Each of the two 


cylindrical pieces | has a %-inch hole 
through it which is relieved at the cen- 
ter to give a bearing at either end; both 
cylindrical parts are hardened, ground and 
lapped, and the holes are concentric with 
the diameter. 
are made from flat stock planed up; as the 
through the plates 


outer The two plates m 


corresponding holes 
must be in perfect alinement, the pieces 
are soldered together and the holes bored 
out in the lathe. The pins m are hardened 
and ground and one end of each is tapped 
out to receive one of the screws, which 
hold the parts in position. The utility of 
this device can readily be seen; as a large 
number of different diameters can be ac 
commodated, it can be employed to good 
different 


advantage on many styles of 
work. 
To conclude with, I shall show a tool 


constructed for laying out and testing fine 
work. It has a range by thousandths, from 
zero up to § inches, the adjustment being 
accomplished by the plug fitting the five 
bushed holes in the beam and slide, and 
the The holes 
serve to divide accurately the 5 inches into 


micrometer screw at o. 
equal steps, while the screw and microm- 
eter nut p give the fractions.of an inch in 
thousandths. The beam q fits into base 
block r, and is secured there by tapered 
dowels. An easy way to obtain a rectan 
mill a 
the 


gular hole in such a block is to 
slot of the desired width, starting at 
rear end of the block, and then fit a piece 
of steel, as shown at s, in the rear part of 
the slot, this piece being secured in place 
with dowels. Also through the forward 
part of 
allows the measuring or scribing jaw f¢ to 
come flush with the bottom of the base; 
this jaw, as well as the base block, is hard 
The knurled 
flat 
which always holds the slide in position 
when the hardened and lapped plug wv is 
withdrawn. The micrometer screw, which 
has 40 threads per inch, is splined and 


the block there is a slot which 


ened and accurately lapped. 


head screw u bears against a spring 


slides on a key which is inserted in the 
slide. Against this key the tapered and 
knurled screw w bears, thus locking the 
One of 


the most essential points when building 


micrometer screw at any point. 


a tool of this description is not to have 
the bushing holes in perpendicular aline 
ment; in other words, they do not want 
to be located so that the plug v 
entered into No. 3 hole in the 


No. 2 hole in 


can be 
slide and 
yet go in No, I or the 
beam. 

The rectangular hole through the slide 
the the hole 
through the base block—that is, by milling 


is formed in same way as 
a slot and inserting a piece of steel at the 
The micrometer nut p is made 
the knurled and graduated 


open end. 


in two parts; 


‘ing being a press fit on a hardened and 


lapped nut. The advantage of this con- 


struction is that it allows the tool to be 


correctly adjusted without much trouble 
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Report on Ship Subsidies. 
[The New York Board of Trade 
lransportation, which taking 
subject of our merchant marine, particu- 


and 


1S the 


up 


larly with reference to the proposed sub- 
sidizing of American ships, has issued a 
pamphlet entitled “The Merchant Mar 


ine,” which consists of a majority and 


minority report of the committee appoint- 


ed to consider the subject. The majority 


report is signed by Aaron Vanderbilt, 
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competing with the nations of the 


earth, as they would have to do if they 
entered into the shipping business, and 
that therefore the country as a whole is to 
be congratulated upon this condition ratl 
er than commiserated upon it. Instead of 
saying that “trade follows the flag’ h 
says that “trade follows the price and 
not the flag,’ and instances the con- 


dition of French merchant marine, 


which is operated under heavy subsidies 








chairman, and by four other members of and which he declares is in a state of 
the committee. It presents the familiar utter decay, it having been shown that 
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arguments in favor of subsidies, regretting French ships have been built for the sul 
the low estate to which our merchant sidy and not for the trade. He says that 
marine has fallen and giving the great England and Germany are leading the 
benefits that are expected to follow the mercantile marine without government 
granting of subsidies. The minority re- aid; that France, on the other hand, under 
port is signed by a single member of the liberal subsidies, is losing ground and that 
committee, Mr. Hermann Sielcken. He does velieve it is advisable for this 
attributes the shrinkage in American ship- country to follow the example of France 
ping mainly to the fact that this country 
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Automobile Construction—V. 
BY HUGH DOLNAR. 
Che cylinder or cylinders and crank-box 
are the important pieces of the wagon mo- 
tor, and the finishing of them is the most 
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cylinders are quite often cast in pairs to- 
gether, and the pair might well be bored 
simultaneously. At Stanley’s, Newton, 
Mass., April, 1903, the cylinders, cast two 
in one piece, were being bored on a single- 











rRIPLEX BORING 


important machining operation to be per 
formed in driving mechanism construction 
In most cases the cylinders or crank-box 
upport everything, or are made to at least 
form the principal supporting element of 
the whole driving combination, and it is 


perhaps best to insert here all the material 


collected which relates especially to cylin 


der boring 


Che cylinders of the steam wagons are 
very small, from 2'%4 to 3 or 4 inches bore 
only The Geneva steam wagon, using 
from 450 to 750 pounds steam pressure 


generated in the peculiar Geneva coil boil 
er, drives a 1,500-pound wagon with a pair 
of 25-inch cylinders. Stanley and the 
“Mobile” 


Grout Brothers, Orange, Mass., 


‘Locomobile” and use about 3 
inches bore 


use cylinders up to about 4 inches diameter, 
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nor to have seen any steam cylinder finish- 
ing operations at all out of the ordinary 
jobbing shop practice. 

All of the gasoline motor cylinders are 
single pieces, no matter how many cylin- 
ders may be used to drive one wagon, and 
these single pieces are often bored sepa- 
rately, with a single boring bar. In May, 
1903, the Stevens-Duryea pair of opposed 
cylinders were being bored, one at a time, 
on an ordinary engine lathe, with an ordi- 
nary boring bar of the simplest form, a 
round bar with boring tools not more, I 
think, than % inch diameter, put through 
the bar and held with set-screws, only one 
The 
Duryea cylinders are open at both ends 
All of the 


cylinder bore as well as they know how, 


cutter working at a time. Stevens 


the automobile builders finish 


as this is a vital point in motor construc 
] 


some do the work at much less 
At the Winton shops 


the cylinders (which are peculiar, and will 


tion, but 


cost than others. 


be specifically described later) closed at 
one end, were bored on an ordinary hori 


zontal boring mill, single spindle; the only 

















FIG, 13 DUPLEX BORING 

















FIG. 14. DUPLEX BORING 
so that the steam cylinders used for auto 
mobile driving are quite small, and none of 
them, so far as I know, are bored on tools 


pecially built for the purpose. The steam 
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spindle upright driller, one cylinder at a 


do not remember to have seen a 


two-spindle boring machine working on 


cylinders in any of the steam wagon shops, 
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- , 
special fitting being a steadiment brac 
bolted to the table close to the 
the 


open cylin 


e boring bar all 


Win 


der end, to give 


sing 


possible support. In June, 1903, th 
ton production was twelve cylinders pet 
day from this one boring mill, with one, 


man in charge of it 


The Packard shops used a_ horizontal 
boring mill, and fitted everything in the 
most elaborate manner with no regard 


» production cost, in the belief 


that the best that any machine shop could 


whatever t 


do was not good enough for the hard ser 
Dodge 


build the motors 


vice demanded of a road 
Detroit, 
Ford 


opposed cylinders) bored them one at 


wagon 


Brothers, who 


for the wagon (a pair of 4x4-incl 
time on an engine lathe, fitted with very 
well designed and well built special boring 
arbors and fixtures, which will be described 
in detail, as the whole of the Ford moto1 
well to 


Ford being an experienced steam engineer 


construction is the front; Mr 
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and having begun early with the automo- 
bile motor 

So far as I have seen, the Beaman & 
Smith Company have made the most ex- 
tended effort in cylinder boring machines 
for wagon driving, and have supplied all 
the special machines built by any machine 
tool maker for the purpos« 


In the Wilmerding Westinghouse shops 


there is an air-brake cylind 
chine by Sellers which was built specia 
for that job; these air-brake cylinders are 
larger diameter and longer than any auto 
mobile cylinder, and my recollection is that 
[ held my watch on the performance of 
this machine and that the time was only 
nine minutes for each cylinder. I was not 
permitted to describe this machine, and 
therefore have no photograph of it, 
if I were called upon to bore many auto 
mobile cylinders I should ask William 


Sellers & Co. about that Wilmerding 
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boring have been done 
any actual automobile work yet seen 


in the cylinder boring 


Beaman & Smith 


; ' 
machine tools, in w 
nal designs to suit 
Nueprints ¢ 
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FIG. 15. DUPLEX BORING MACHINE FOR AUTOMOBILE CYLINDERS. 


John Johnston, of Potter & Johnston, 
when he and I were shopmates in the 
Pratt & Whitney drawing room, did some 
work on hydraulic elevator cylinder boring 
for the Crane Company, Chicago, and 
though I may be wrong, as it was long 
ago, I think he succeeded in boring those 
cylinders (larger in diameter than any 
automobile cylinder) at the rate of two 
inches of length per minut: 

As for the work of Beaman & Smith, it 
speaks for itself, as shown in the four 
illustrations which are given herewith 
These machines, though of the same gen 
eral character, as might be expected since 
they are all designed by Mr. Smith for 
the same general purpose, are quite varied 
in form, and will serve to show automo 
bile constructors what has been done in 
this direction, and what may be expected 
in the future 

If my recollections are not greatly in 


error, similar jobs to automobile cvlinder 


describe everything else 


the 


g 
f 


not disclose any o 


was evidently regarded 


good to give away 


Of course the finality is to avoid 
of jigs for all bering and drilling, depend 
ing on the actual axes of revolution of the 


tool carryin:: spindles for the cut locat 


as 1 


manufacture, but no 
seen, in any automobile 


Fig. 12 is a triplex cyl 


chine which was buil 


Spindle centers, 5 
ers to ) & inche 
inch belt n ms I 


nch step diameters 


to I: spindle speeds, 


in print, but must 
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Machining Gear Blanks in the Lathe. 
Y FRANK KLEINHANS 
By properly fitting up a lathe turret for 
special work, one can frequently turn out 


such work more quickly than on a regular 
turret lathe Especially useful is a turret 
drilling attachment for many lathe opera 
tions The general arrangement of such 
an attachment is shown in Fig. 1, where 
A is the hexagonal turret which is ar 


ranged with power feed, and B a bevel 


gear box bolted t ne face of the turret 
The spindle in B driven by means of 
universal joint nd telescopic shaft from 
gear DOx C wi iched to some form 
f variable speed countershaft in order that 
the speed of the drill may be varied to suit 
the worl As art ve can find room for 
this if it rie er the rear 
end of nterfere with 
the driving 1 nist f the lathe itself 
As the turret hifted back and forth to 
suit the work and ilso rotated, the 


untershaft should be placed about mid 
wavy of the extreme positions of the turret 
\ plar \ ‘ fa lathe fitted up with this 


ttachment vn in Fig. 2, its spindl 
being provided in this case with a taper 
socket to re ve a boring bar D. The gear 
caught in the jaws of the chuck has a cored 


hole and the first operation performed 


with a f I | lrill wl ! illowed to 
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ing, the run. back- 


ward so as to give the bar the proper speed, 


irilling attachment is 


This bar is made of machine steel, and the 


outer end, which is provided with a spiral 


groove serving as an oil channel, is case 
hardened and ground; the cutter is held 
by a key, as shown, the diameter being 


ground to suit requirements. 

While the hole in the gear is thus being 
machined, the outer face F is being faced 
off with a tool in the post on the carriage, 
the latter being brought up against a stop in 
the bed 


eled around and 


The turret tool-post is then swis 
a finishing cut taken off 

















, with another tool. By this time the oper 
ers ation in the bore is finished, so the reamer 
G is brought into line and the hole reamed 
out true, after which it tested with a 
standard plug. The reamer is usually pro 
eS vided with some means of adjustment so 
Ameru Vu 
t ad le ) - | 4 »F it r 
FIG PURRET DRILLING ATTACHMENT. as to be able to produce the exact fit r 
quired. The piece is now taken out of the 
, lathe. After all the gears have bee red 
take its own course it is fed through er all the gears have been bored 
the rough hole to remove the scale ‘ 
prepare the way for the boring operation. 
The turret then run back and the boring 
bar brought into position, the outer * 
- 
passing through the hole and entering the D 
supporting bushing /:, which fits in \ 
y ft \y 
a 
| 7 F 
E =| 
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taper portion of the spindle bore. 
ret is now fed up until the cutter comes up 
\s the lathe spindle 
forward at the proper speed for turn 


against the 


runs 


An 
FINISHING 


FIG. 3. 
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PLAN OF TURRET AND TOOLS. 


and faced off in this manner, they are key- 
seated and are then ready for the operation 
Fig. 3, where they are slipped 


on an arbor // to be faced off on the other 
When the gears are small, a key J 


shown in 


side. 
does the driving; when they are large, the 
keyway is omitted and a pin J against an 
arm used as a driver. The turret tool-post 
a stop and a rough 
tool K, tool L 
The lathe being 


is brought up against 


cut taken with then 
taking the finishing cut. 
speeded up, tools M and N are brought up 
against their respective stops and the hub 
is finished 

for the 


turn 


The drilling attachment turret 


not only allows us to out a great 
many more gears than we could otherwise, 
but also enables us to make holes in these 
gears dead true—which is a difficult thing 
to do without the attachment. There are 
many other cases where the device can be 
used to advantage; thus on a screw ma 
chine where we are making collars, etc., 
a water drill is used in place of the boring 
bar in order to remove the stock from the 
The spindle of the 


the 


center of the bar. 


attachment being hollow, necessary 
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to use the 
In boring 


connection can be made so as 
water drill whenever desirable. 
steel gears a flow of water is kept on the 
cutter from a pipe near the face-plate. 





Letters From Practical Men. 


The Speed of Grindstones, 
Editor American Machinist: 


I wish to state for the benefit of Maurice 


E. Unwin (page 57) that 6-foot grind 
stones are regularly run at a_ peripheral 
speed of 3,300 feet per minute in the 
erinding department of the shop where 
[ am employed. There are eighteen ma 
chines using stones of this size and run 
ning at this speed, and during the eleven 
vears of my employment there, only two 

mes have burst, and in both cases the 
stones were defective All the ones used 
are from Ohio quarries O. B 

Locating Another Knock. 

Editor American Machinist: 

\t page 1530, Vol. 26, a writer told 
about “Locating a Knock.’ He seemed to 
have been somewhat chagrined to find 


his trouble was caused by a loose wheel 
key, after he had been to the trouble of 
scraping his brasses. An idea struck me 
at the time to reply to this, but it slipped 
my mind until the other day when I was 
looking over back numbers of the 
AMERICAN MACHINIST (which I often do) 


I once worked in a shop where high-speed 


my 


> 


steam engines were built in sizes from 2 
to 300 horse-power. In this shop all. the 
engines were run and tested by an expert 
engineer, and after he pronounced them 
all right the superintendent came in and 


took cards and also looked them over 
himself. Now, in testing one there was 
a thump of a very decided kind which 


they both thought to be in the crosshead 
pin. They had mills which had been made 
to fit in the connection rod in place of the 
brasses to true both the crank and cross 
head pins so that they would be perfectly 
these, but the thump 


in line; they used 


still Then they had a new set 
fitted, 


Then a 


was there. 


of piston and she thumped 
the 


no better 


rings 


just new piston with 


same 


results. They used a piston 


valve in their engines with the valve-case 


and steam-chest cast in one piece, and 
bolted to the cylinder; so next they put 
in a new valve which did not better it any. 
Next they put on a new steam chest, but 
They then made an 


found 


about midway of the bore a very small 


it was just the same. 
examination of the cylinder and 
ridge which could scarcely be seen or felt, 
evidently caused by the boring mill being 
the 


either over night or at noon. 


stopped while taking finishing cut 
The cylinder 
was rebored and the thump disappeared 
Now, if get fooled at the 
same time in this way, you can not wonder 
that others do once in a while. 


MACHINIST. 


two experts 
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Correcting Blueprints—An Indicator for the 
Lathe—Holding Work in the Miller or 

Shaper Vise. 
Editor American Machinist: 
Mr. L. O. Danse at page 
draftsmen 


1834, Vol. 26, 


wants to hear from in regard 


to changing blueprints. I first apply the 


prepared erasing fluid until I have a whit 


surface and then use the waterproof inl 
for making the chang In so doing | 
have the white surface to work nstead 


of the blue, as 


Figs. 1 and 2 show an indicator for 
centering work on ie face-plate of the 
lache By placing the spring, Fig. 2, in a 
boring tool holder and ‘ kine the 

dicato poin l l le ¢ ¢ n the 
pring the ring falls ove pring 
forms imple 1 Phe 
shown is of a= spec g ruct 
vhich obviates l] bt The we 
can readily we cent ed les n o.oo! 
nch [+ sn ice n two prec show! 
tc go in the tool box eas 

Fig. 3 shows a good way t holding 
work tight on the parallel the mill 


or shape Vis 


chined, D the parallels an strip with 


The more you 


rests on the parallels 


edges beveled as shown 


tighten the firmer it 


Care must be taken to have the bevel right 
or the piece will not hold; but if made 
with an angle of 5 degrees it will hold 
against the heaviest cut i. &. 4 


A Light Weight Compressed Air Portable Forge. 


Editor American Machinist: 
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air blast inducer, the jet having an injector’ vers, etc., and is about as lig ec 
action on the surrounding free air, thus ical desig Its construction 
forcing it up into the fire. By means of requires 25 pounds of cast it 6 fee 
the air cock shown, the blast can be regu nches of ich pipe fer che 
lated as desired, and a uniform pressure inch pipe 1 n 
\ Hollow Bra 
A »\ 
<P pe = }- el 
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\ iz S l 
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FIG, 3 . 
NDICATOR FOR THE LATHE—HOLDING WORK 
produced, thus insuring an even and steady ( 
heat, The forge being light, weighing less n e, 2 et O f 7/16 


than 40 pounds, is easily transported and 





The drawing shows a portable forge, s in no way clumsy, its three legs 
designed by me, that has proven very effi- permit it to rest firmly on an uneven 
4 i 
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war — ? ween 
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cient in practical service. It is large enough 


for heating boiler and structural iron work 
rivets, and at the 
It is fitted 


same is very light and 


durable. with a compressed 


FORGE 


RTABLI 


IGHT WEIGHT COMPRESSED AIR P 


surface, the fire-pot is easily removed, 


allows 


and the grate or tuyere casting 
the fire to be cleaned from underneath 
It is free from moving parts, ratchets, le 
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Wl 


all 
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Wn ch 





etheient 1 


given 
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pre ssu 
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mne-twentl 


production 
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produce 6.53 cubic feet of blast at a pres- 
sure of 1.85 ounces, the air pressure being 
100 pounds per square inch. This ineffi- 
ciency of the air jet as a blast inducer is 
largely offset by the even blast maintained, 
thus increasing even heating and greater 
output over the hand operated fan blast 
forge. It is further offset by the resulting 
of the forge and a 
N.. . 


portability minimum 


Fi. 


cost for repairs. 





A Turret for the Lathe Cross-Slide. 
Editor Machinist : 
In looking over some of my old notes 
sketches, I find 


\merican 


relating 


and some to a 


AMERICAN MACHINIST 

ward, when the handle is released, until 
the flange on the collar is struck by the 
pieces G set the milled slots, and 
flush with the turret bottom. This collar 


into 


also forms a good seat for the spring, and 
prevents its being lost when the turret is 
not in 

As will be seen, the stud B is threaded 


use. 


at both ends and flattened about midway. 
The lower thread, which fits the rectangu- 
lar nut /7/, finer than the upper which 
fits the clamping handle. To place the 
stud in position it is slipped into the T- 
slot and then screwed tightly through its 
nut H, thereby binding it securely in place 











FIG. I. 


turret which I designed and had fitted to 
many of the lathes in our shop. Think- 
ing the subject may be of interest and 
may be profitable to some of your readers, 
I am sending you the drawings for the 
smallest size we built, namely, a 6-inch 
turret. 

The tool is simple and efficient, and can 
be built of almost any size, the tool-post 
T-slot determining the majority of the 
dimensions in the different sizes. 

When in operation, the turret 4, Fig. +1, 
is firmly held by the stud B against the 
block of the lathe. The 
of the turret about the stud is gaged by the 


tool movement 
pieces C, which are hardened steel blocks 
set into slots milled precisely at right an- 
gles to one another in the turret bottom 
These pieces project and fit snugly into 
the T-slot in the tool blocks. 

When the 


handle D is loosened, thereby 


the 
allowing the 
until blocks 
The turret 
may then be swung round to the desired 


turret is to be rotated 


spring FE to raise the turret 
C clear the casting below. 


position and again clamped in place with 
the pieces C in the slots. 
To prevent excessive movement of the 


spring /:, the collar F is used. 


In oper- 
ation the spring will force the turret up- 
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TURRET ASSEMBLED. 








January 28, 1904. 


in the slot. This enables one to use a 
stop on the lathe bed for the production 
of duplicate work, as the position of the 
stud or turret center is not affected by the 


moving of the handle D. The fine pitch 


of the lower thread prevents the stud 
from becoming loose when the handle is 
turned to release the turret. 


In order to clear large work I used but 
four tool 
reason why five or six could not be 


in my turrets, although I see no 
used 
The holes of course should be bored with 
the lathe 


I strapped mine fast 


the turret in position on for 


which it was made 
to the carriage and used first a drill and 
then ran a cut through with a boring bar 
running on centers. The lathe cross-slide 
should be carefully marked and then fast 
ened in place; the mark will enable one 
to set the turret properly, in the future, 
without trouble 

The position of the clamping handle, as 
it in the assembled view, would be 
We faced 
the handle until, when tightened on the 
the 


way, 


I show 
inconvenient for the operator. 
turret, it pointed toward tailstock. 
There it the the 
operator could use his right hand to man- 


was out of and 
ipulate it. 

These turrets are remarkably stiff, as 
the cross-slide gibs can all be tightened 
when using; and, unless the spring breaks, 
they are not apt to get out of order. At 
any rate they gave us satisfaction, and I 
should like to hear of others using them. 
TOOLMAKER. 





Shaper Fixture for Rod Brasses. 
Editor American Machinist: 
The sketch shows a device used on the 
This 


shaper when planing rod brasses. 
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fixture is bolted to the shaper with 4 place of the tool-post when using two may be appreciated by me who have 
overhanging the table, so that it may be tools for this or any other purpose. fillets to cut in castings of some sort that 
free to turn without coming in contact A. L. M. will not swing in the slotter frame, or on 
with the table. A rib on the base of the aero ie some long work, as locomotive side frames 
main casting fits the slot in the table, lo- A Rotating Tool-Holder for the Slotter, which are slotted on the three head slot 
cating it true with the machine. The Editor American Machinist: ting machine This tool ec very little 
brasses are sweated together in the usual A rotating tool-holder for the slotter to rig up and performs work very 

— itisfactorily The firm I am with has 
ecently purchased seve gle head and 
; _Oil three head slotters d on as they 
é reached the shop we | tt e heads of 
nt he the machines and fitted to them our bear 
a ’ BS: ing boxes ind B shown in the drawing 
iti WHLATHE math | BY On the top of the bat keyed a worm 
r. ~S4S wheel C which is operated by the hand 
pie wheel 7) and worm / nk further 
F ¢ 
= explanat nis necessary 
: ri] RNITE 
LA 
T NS tlt: High-Speed Steels for Finishing Tools. 
——| | = wlohe: Editor American Machinist 
SS = Lately | have read in the AMERICAN 
— ; MAcHINIST several articles both for and 
{E against high-speed steels for finishing. 1 
have had considerable experience with 
om nearly all of these steels, as we have given 
— f Pa ]D them an extensive test to determine which 
la TI —— ——— was the best for our own use, and we are 
ST : \e eet now using them exclusively for lathe tools 
— sata on both hard and soft steel and cast iron 
: — We find that while they are not as good 
: oH = for facing work as a good tempered steel, 
SHAPER FIXTURE FOR ROD BRASSES The 
manner, then one face is planed and the D Blcad 
brass is bolted to plate A with an ordi i. 
nary flat strap and stud B. This plate is T) = 
clamped to the main casting by hand MT “4 
wheel C. Plate A has four hardened taper Cr et Ee | )) 
bushings located 90 degrees apart and : — . 
equidistant from the center. The taper : KOS os 
pin D is held in place by a stiff spring J ‘@) r wh ee 
as shown, and withdrawn by lever E * - ~N ra 
Plate A, which has a spindle turned to a A 
fit the casting, is let over enough to pre — J " 
vent chips from interfering with it. Wash | 
er F, at the other end, is let into the cast 
ing for the same purpose. The two shoul | B) . | 
dered screws hh hold this washer in posi 
tion, so preventing unnecessary end mo 


tion to the spindle 


I 


The advantage of this fixture over that 
most commonly in use, the angle plate, 
even when a single tool is used, is that 


there is not so much changing of tools, 


as 


the work is changed instead, or instantly 
set in either of the four positions. The 
use of the square for setting the brass is 
also dispensed with At the lower right 
hand corner is shown a _ brass. being 
rough planed with two tools. In doing 
this the shaper is set at a little longer 
stroke than if one tool were used with 
the head set over. The tools are lifted 
by hand at the end of each stroke to pre 
vent them dragging too heavily on the 


return stroke or catching on the brass on 


the forward stroke before they drop back 


x 7 


shaper hez 


into their cutti positions 


used with a strap on the 
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in turning a finish chip they will stand a 
very high speed and cut both smooth and 
straight—in fact, will not wear at the point 
as much as the ordinary tempered steel in 
proportion to the speed used I have 
turned steel pieces (of 35 points carbon) 
sur 


s feet long, 4!4 inches diameter at a 
face speed of 175 feet, removing I-32 of an 
inch stock; the surface left being smoooth 
enough so that .002 inch would remove the 
tool not 


tool 


marks, the work tapering more 


the 
to turn twenty pieces 


than .oo1 of an inch and stand 
ing up well enough 
On the 


steel 


same work the regular tempered 


would not turn more than eight or 
as smooth and straight at a sur- 
feet This 


was with the steel that also gave the best 


ten pieces, 


face speed of 45 per minute 


results on heavy roughing cuts In fin- 
ishing crucible steel I find we can run 
our lathes two belt speeds faster than 


when using tempered steel, and our work 


is as smooth and nearer straight, and the 


] 


tool will stand up about twice is long; but 


when facing cast iron or facing steel with 


a side tool the tempered steel is better, as 
the high peed steels are inclined to scratch 
owing to the fine edge crumbling so as to 
resemble saw teeth, On very hard steel 


the high-speed steel will in finishing give 
where the other 


We have also 


surface 


at all 


quite a smooth 


steel would not stand 


useful for 


found high-speed steel very 
thread tools, the threads produced being 
smooth, and the tools lasting about three 
times as long as the usual tool For ex 
ample, a thread tool made of Novo steel 
cut before being entirely worn out 500 
threads, while a tempered steel tool on the 
same thread cut only 150 before being 
worn out MACHINIST 
A Section Liner. 

Editor American Machinist 

I send you a sketch of a section linet 


which I had made for our offices, and find 


it practical, reliable, quick-acting and, so 


to say, universal. It is made of trans 
parent celluloid, 'g inch thick, though 
hard rubber will answer \ 45-degree 


triangle is used and worked as follows: 
First set on piece 4 the movable slide B 


to the length of the base of the triangle 


AMERICAN MACHINIST 


A to point D. 
shifting tri- 


to point E and piece 


lines can be drawn now by 





Two 
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of it any easier, and after briefly describing 


it I would like to illustrate part of the 
































angle. Repeat until the sectioning is com tools we made to facilitate making it right 
pleted. and in good time. 
[ have not given any dimensions, as From the drawing, Fig. 1, it will be 
| 
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FIG. I \ LOOSE PULLEY REQUIRING ACCURATE MACHINE WORK 
this little tool should be made to fill the noted that this pulley does not run on thi 


requirements of each individual. The con 
is self-evident the 
like to add that piece 4 


struction from sketch. 


slides 


as shown, and that all 


I would 
along the T-square 
movements of the liner can be easily made 
with one hand. A little practice will pro 
duce very rapid work. 
Cuier DRAFTSMAN 
Special Tools for a Special Pulley Job. 
Editor American Machinist: 
The accompanying drawing gives a sec- 
10x8-inch Nelson loose 


tional view of a 





plus the width of the spacing II’ of the 
» ~W 
D E 
Cc 
A [ 








‘% A 


Draw 


section lines needed, and clamp it. 
the first line when the point C is in con- 
tact with point D, then move the triangle 


SECTION 


LINER, 


pulley. This pulley has certain peculiar- 


ities which, though necessary to its suc 
cessful working, do not render the making 


shaft but on a sleeve 1, which 1s_ set- 
screwed to the shaft and provides the bear 
ing for the pulley, not only on its peri 
phery, but also in both ends into which 
the “inner hub” of each half of the pulley 
The 
plain, is to provide 


bearing area, 


enters and bears object of this ar 


rangement, it will be 
an extremely large amount of 
the theory great an 


being that with so 


} 


amount of bearing surface the tension of 


the belt cannot force the oil from between 
the surfaces and that consequently a much 
thicker film of oil will exist, giving a sort 
of floating action. 

Nothing except actual results has estab 
this arrangement as 
Chas. 7 
Porter in his “Engineering Reminiscences” 
AMERICAN MACHINIST, 


says at page 870, Vol. 26, that “two flat cast 


lished my faith in 


much as the statement made by 


in the where he 


iron surfaces, perfectly true and incapabl 


of deflection, with the pressure equally 
distributed over a sufficient area, protected 
from dirt and properly lubricated, will 


never have the clean film of oil between 


them broken or even varied in thickness 


and will run together without wear, pet 
petually and at any speed whatever.” 


read this, and als 


Some time before I 


Mr 


ter,’ that he had known crossheads whicl 


Porter's statement in the same “chap 
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had been running at rapid speeds from 


twenty to thirty vears and th 


scraping 


marks still e, the patentee of the pul 


been telling me that they wouldn't 


wear out and that, though he guaranteed 
} 


had never had one 


ley had 


them for five years, he 


returned to him, and [I smiled that particu 


lar smile that meant “It’s impolite to call 
anyone a liar, so I won't do it 

lo return to the 
curately made, for it w 
very little inaccuracy I] 
bearing surface out of commissio1 Sp. 


cial tools have been made for turning the 


spaces between the inner hub and the bore 


for the sleeves in the two halves ; but, while 


these tools are doing good work, they are 


not quick enough to suit me, and when I 


allow the cl 


) er ¢ 
roper 1s very rig 

y ¢] ] 

I e twelve I-l 
stort it ulmciet 
Ce p ile ind very 
Che crane rests 
nter and the b 
pecullat ball-ar 
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ne 
removed 
1g I Vel 
Hips 
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am 


I 
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ed 


1 counterbor 


ly fitt 











x» 2 REVERSIBLE CHUCK FOR BORING 





have made the changes planned vou will 
hear from me again The work § these 
tools have to do 1s not a “snap.” Notice 
that thre bor Lor the sleeve a inches 
and the diameter of the nine hub 2 
inches, leaving an annular groove 16 inch 
wide ind 2 7-10 deep to ) ( nis lid 
metal, while the beginning of this 2 7-1 
on the male half is 1 nehes below the 
surface 

The sleeves have been provided for by 
the special chuck shown in Fig. 2. For a 
16-inch Davis lathe a reversible « k held 
In a special face plate was made Phi 


sleeves are held in this chuck by the screws, 


these being all the same length to enable 


the invisible rear end of the sleeve t ) 
\fter bored 


trued without difficulty 


‘ top 
vertically ve 
fted off b 
moving a 
slec ves up I 
diameter 
The fixtur 
shown in Fig 
necessary to 
S mple in oOo 
re made w 
ters, widtl 
‘ tT ube 
“1 
it where 
oy ' n tl 
amber 
Nn which the 


Ht 


SLEEVI 


the CT 
En 4 s\ 
vdlily w 
ScTeW 
» oO } 
f 
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Mane 
cra 
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ed, the c 


rane 


ind spring plungers in 
1 1 

» into holes diametrally 
Ick Vhe screws then 
e c ick Ss I versed by 
1 a vertics jane to 
» drop out). and it S 
e face-plat 1 which 

: prin lunger 
(| ie spl ly p! nec 5 
crane is swung aside 
is finished Phe chuck 
d ind he tight setting 
ch set-screws does not 
' 

\ » affect its fit in the 
true work is the res It 
n one steel Dall in the 
ngs on a ball bearing 

, 

d-socke suspension at 
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chines for this work, but immediately upon 
explanation of the requirements they have 


retreated. CoRNEIL RIDDERHOF. 





Calculations for Hydraulic Punching and Shear- 
ing Machines—Finding the Moment 
of Inertia. 
Editor American Machinist: 
The the 
punching and shearing machine, published 


articles describing hydraulic 


at pages 1757 and 1786, Vol. 26, contained 


much of interest to your readers, who do 
not, ‘as a rule, have the privilege of seeing 
1 machine so clearly illustrated and 
minutely described. One feature especially 
commendable—the description ot 


was very 


the calculations of power, ete., in connec 
tion with the designing of the machine. It 
happened that when the second article, 
which contained this matter, appeared | 
was engaged on somewhat similar calcu 
lations, and wished to compare notes with 
Mr. Herzberg as to his method of arriving 
at the 
The 


differences became apparent, and it is in 


stresses on the frame at the throat 
result of this comparison was that 
order to seek light on those differences 
that this is written. 

Mr. Herzberg states, to begin with, that 
it was desired not to exceed 4,800 pounds 
per square inch for the stress at the most 
strained points. If this is meant for tensile 
stress, is it not rather high for this class 
of work? The most common limit appears 
to be about 2,600 pounds, some designers 
going as high as 3,000 pounds per square 
inch. Passing this, I note that the mo 
ment of resistance of the section was cal 
culated and also determined graphically, 
but without taking into consideration the 
reinforcements at the outside of the throat, 


the effect of these in reducing the stress 
heing afterwards stated as abo.t 10 per 
cent. Would it not have been more satis 


factory to calculate the moment of iner 
tia of 
neutral 


the section and the position of the 


axis from the dimensions of the 
actual casting ? 

The 
ertia is a rather tedious operation, and any 
that 


calculation of the moment of in 


inethod of performing it, eliminates 


chances of confusion and error, is to be 


preferred \fter experience with several 
methods of calculating this quantity I have 


found Heppel’s by far the most satisfac 


ory This method, which will be used a 


] 


| gives precisely 


little 
that 
oF d 


aXis m 


later, the same results 


Mr 


and 


Herzberg arrives at for the value 


for the position of the neutral 


the section without reinforce 


ments 


We come now to two points where there 


is quite a divergence between Mr. Herz 
berg and other designers’ calculations. He 
takes the bending moment of the force 


as iL, m 


is the pressure on the punching 


tending to rupture the section, 
which P 
piston and L the depth of the throat. This 
should be P (1 ™ €s), 


¢, is the distance of the neutral axis from 


moment in which 


the edge of the section forming the back 


of the throat 


he second point is where 
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Mr. Herzberg neglects to consider the uni- 
formly distributed tensile stress produced 
This 


due 


by the upward pressure of the load. 

must be added to that 
force P at points in front 
of the neutral axis, while at points back 


tensile stress 


to moment of 
will 


of the neutral axis this tensile stress 


lessen the compressive stress due to mo 











- “0 >! 
Y . 
> | K 
A 
a kK 26 
A ‘ 
f A 
® = = 
oa 1 
» ) “ 
' American Ma at 


DIMENSIONS OF SECTION. 


) 


ment of force P. Taking 4 as the area of 


the section this uniformly distributed ten 
sile stress will be ” 

For the sake of comparison, let us take 
the section without the reinforcements as 
given by Mr. Herzberg and calculate the 
stresses produced by the load. The same 
notation that he used will be employed as 
far as it can be. 

The throat L 
load Pr 
of the neutral axis from the edge of the 


being 26 inches deep, the 


356,000 pounds and the distance ¢ 
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frame was actually made, namely, with 
the reinforcements. As stated above Hep- 
pel’s method of calculating the moment of 
inertia and position of neutral axis. will 
be used. 
Let e: = distance of neutral axis from low- 
er edge of section, 
H = hight of any particles from lower 
edge of section, 
B = breadth of section at any hight H, 


= = sum, 
= difference, 
then 
Nw ip 3 
fe SEM")... Me,4, 
3 
Am peat. 
_ _ SBA? 
é€,= ‘ 
2A 


and we have the results given in the table 
from which 


é,= 10,360 _. 11.26, 
920 
7 = 301,360 _ 460 X (11.26)? = 100,453 — 


* 58,323 = 42,130. 

The dimensions of this section are such 
as to make the above calculation an ex- 
tremely simple one, but even with sizes in 
odd or fractional figures there is nothing 
formidable about the operation provided 
the slide rule is used 

f= 42130 _ 3 41,5, 
ey II 26 


P(L+ es) 35,000 X 37.26 13,264,560 
inch-pounds, 
Tensile stress at edge of section due to 


moment of force P is equal to 


section 13 inches, the bending moment is 13,264.560 ™ 
356,000 30 13,884,000 inch-pounds "3,741.5 = 3,545 poundas. 
rT ° . . . J) *. 
The moment of resistance of the section ' >» 25 600 
5 35,60 
; To this add =~ = 773 pounds, 
“—— / _ 36,280_ , 290 A 460 
aaa oe = ee ’ ° 
€,°* 13 making maximum tensile stress 4,318 
as given by Mr. Herzberg. The tensile pounds per square inch. 
H | 6 he HT H FT? ff B BAH BAH? BAH 
oO oO oO 
Io 100 I ,000 30 3c0 3,C 00 30,000 
IO 100 1,0cO 
16 576 16,576 5 80 2,880 82,880 
26 676 17,576 
4 224 9.424 20 80 4,480 188, 480 
30 gco 27,000 
460 10, 360 301, 360 
2BAH ZBAH* ZBAF 
= A 
RESULTS OF CALCULATIONS. 
stress at the edge of the section due to The maximum compressive stress can 
the moment of force P is be found by a similar calculation—except- 


13,554,000 


2,790 


tensile 


= 4,976 pounds. 
The distributed 


due to P 


stress uniformly 
is equal to 
iad 254690 __ 988 pounds. 
A 360 
The total tensile stress at the edge of sec 
tion is thus 5,964 pounds per square inch 
instead of 


Now let us take 


3.310 pounds as given. 


the matter up as the 


> 
ing that is deducted instead of added— 


to be 5,127 pounds per square inch, which 
is well within safe limits. 

We thus see that the addition of the 
inforcements reduces the stress on the ex- 
the 5,904 
pounds to 4,318 pounds per square inch, or 


re- 


treme edge of section from 


27.6 per cent. instead of 10 per cent., as 


stated, and so are really much more effect- 
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ive than supposed. Nothing has been said 
in regard to the two housings being rigidly 
bolted together. This must have the effect 
of giving the frame an advantage that it 
would not have otherwise, but it is doubt- 
ful whether it make 


much allowance 


would be wise to 


for it in calculating the 
stresses. 

The foregoing has been written in the 
additional 


bring some 


that must be of interest 


hope that it will 
light on a subject 
word of 
stated here I will be 


Wa. H. RAEBURN 


and if has a 
criticism on what is 


to many, anyone 


glad to have it 
Dundas, Canada 





The New York Automobile Show. 
New York 


It is benighted mechanically 


As a city is the opposite ot 
mechanical 
and it is therefore somewhat anomalous 
in a certain sense that a purely mechanical 
exhibition should be so successful as the 
various automobile shows have been, in 
cluding the one just closed. And though 
there is a good deal of the sporty element 
in it yet and the most obtrusive feature 
of too many of the exhibits consisted of 
pert youths surrounded by clouds of cigar- 
ette and gave little or no 
evidence of knowing anything 


speaking of about the machines they were 


smoke who 


worth 


supposed to represent, yet on the whole 
that the 
it that has heretofore 


there can be little doubt general 
public—that part of 
bothered itself very little with such things 

is enlightened not a little on purely me 
chanical matters by every such exhibition 
Of course the ideas expressed by the ordi 
nary business or professional man about 
f dif 
sparking 


the respective merits and demerits « 


ferent speed-changing devices, 


plugs, clutches, equalizing gears, air-cooled 
and water-cooled cylinders, etc., are amus 


ing enough, but it is surprising to note 


how often a man whose mechanical edu 


cation has been derived entirely from his 
experience with automobiles shows an in 
telligent knowledge of their construction 
and of the nature and function of mechan 
ical elements generally 

one automobile show is 


sed 
differed from the others that preceded it 


Superficially 
much like another, and the one just cl 
mly in details here and there, the general 
tendency being upward in respect of qual 
ity, appointments, workmanship and prices ; 
the latter being possible mainly by reason 
of the craze or fad element of the business 


which makes a man with plenty of money 


willing to part with most of it for the sake 
of gratifying his pride or being “in the 
swim.” When by the lapse of time this 


feature of the business has been eliminated 
it will not of course be possible for manu- 
facturers to get the public in large num 
bers to pay for the privilege of entering a 
building in which machines are exhibited 
and the doors will then be 


open, the same 


as they are now in Liberty street, where 
far more highly developed machinery is to 


be seen in abundance 


As has been the case with previous ex 
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hibitions, foreign cars, especially French 
cars, are much in evidence and, generally 
speaking, they are much more highly per- 


fected than the American cars, and of 
course are also much more expensive— 
sold usually to people who don’t need to 





care what a thing costs them so long as 
they get the thing which everybody is 
saying is the best or the makers of which 


have won the most races 


We can by no means mention all the 


interesting features of the exhibit, but a 
frame of the French car known as the 
worthy f special attention 


This is a frame which in shape is much 
ike the one that has been used heretofore, 
but instead of being composed of a num 


ber of pieces of sheet steel riveted together 


] tein) 
mois electrically 


1 


welded and is a beautifu 


| he 


the frame is, 


piece of work steel is about 1% 


thick . 


generally speaking, of 


the square U section with rounded corners 


and 1s 12 feet long, the sides being con 
nected at the back and about the middle 


of the length of the car by 


cross girts, 


and there are two wings that are carried 


one from each side and 


under the frame, 


approaching each other beneath and which 


carry the engine. In other respects, too, 
the car is very well constructed indeed, 
and a feature which will be appreciated is 


connection f which 


i double by means 
when the clutchis withdrawn to stop the cat 
the throttle 1s at the 


ally 


Same time automatic 


j 


closed sufficiently to prevent excessive 


racing of the engine: again throwing in 
the clutch opens the throttle to the point 
at which it stood before as fixed by the 
indexed lever above the steering wheel 


man in charge tells you of one of 
built to the ordet 
the business, 
aggregating 


18o horse-p 
tended to go 


it 18 in 
after some of the cherished 
1 


and hard Worl speed records There will 
be two sets of engines—one in front in 
about the usual position and the oth it 

e rear, and this last can be sw d int 

rvice in conne n with the other when 
ever great speed desired and power! S 

inter to a } 

Among the American cars ( f the 
nost distinct novelties perhap s the 
Phelps, the prince pal novel feature of 
which is that the engine rests upon a 
pring espe y provided for that purpos« 
ust above tl forward axl nd inde 
pendent of the springs which support the 
I dy There is a gear transmission to the 
ear axle, and all the mechanism for this 
is enclosed within a cylindrical trunk 
which extends back from the engine to 
the equal ng gear and als s the reacl 
rr sole connection between the forward 
ind rear axles Chis construction makes 

POss ble to easilv fT S¢ he fron of the 

dy up (Chinging p tne ear axie) ’ 

it the engine and the mechanism and 
bottom of the lv, too, for that mat 

ter, are readily essibl n mucl 
1S tl Oo The dy vere ‘ ely re 


moved from the cl 
flywheel of this 
proper form to be util ed as 
and throw a blast of au 


to keep down its temperature 


made 


hassis Che arms of the 


of the 


A car which is likely to appeal the 
mec n espec lly, wellast » the drive 
s the Ma eso! he engine if ch s 
if seems > spe ’ X¢ ‘ 
piece of mechanical engineering e bast 

id i sé I engine \\ 1 I 
| VE four-cylinde 1 cy 
lr he ax f vlind ng of 
( 1m s¢ ] B ( . 
pr vide if < wu ré 1! Ip 
right « nders w ext illv, ( pla n 
1 id cy dr piece with ses or 
project 1 I \ They ir¢ nade 
pen hoth « ] ¢ their tops - 
bolted the valve che vhich « n bot! 
\ ilves, these ¢ isting also be ng pr ictic illy 


Svmmetrical about the axes 


trouble that arises from unequal 
ind contraction due uneven 
1On-svmmetrical cylinde 
s avoided w he attenda ne 
mak ng the ft I }) ] 
would otherwise be necessary 
ire n por kets 1 eEXCessive 
spaces By taking f the nut 
studs the valve ng nay 
it ind w then nie the ] 
rollers which re the cam 
upon the valve car t t 
ir p of th evlinde | rie 
genera neat it 2 
and e prope Pp ) t ning 
‘ nit the working 
figures the engine of t ‘ n 
On the da hb rd I 1 
sa dial wl t tim 
inde whicl e exp ha 
piace When ti C¢ 
turning the | dl é 
figure deduced f read 
t in 1 ( ne 
the proper cy Ie fire 
rts TI ' 
gine | ( 1 I ! 
lay nd f toy 
dec ‘ 1 ® ely eD ¢ 
(ne ey pD i ( 
touring ‘ Old 
nN t s\ ] t | 
cyl I ar 1 c 7 
Hearing on the Metric Question, 
Phe Committee Coinag 
AYE r ] \ 
the prop eo 
earing | \ H eprest 
Nat \ f Mar 
] 1) fF RB o 
{ 
tT 1 t 
Q \1 g 


\ 
\ ¢ 


ati 


Thus the 


expansion 


ng ot! 


and attachments 


sibility, 
I part 
prope 
worthy 
dr Vie 
he vl 
t take 


e en 
— 
*} 
W i 
: , 
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. 
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The Civil Engineers and the Union Building. 

Certain newspapers who relish a sensa 
tion connected with a prominent name 
have made the utmost possible use of the 
discussion that took place at the recent 
meeting of the American Society of Civil 
Engineers on the acceptance of Mr. Car 
negie’s gift of money for the erection of 
a union engineering building. Startling 
headlines appear over an account, which, 
after all, seems quite sane and reasonable, 
with the exception of the part contributed 
by Robert Cartwright, of Rochester, an 
ex-member of the American Society of 
and whose impres 


detailed 


Mechanical Engineers, 


sive and vociferous and account 


of how he, Robert Cartwright, showed a 


young graduate engineer how to adjust 
the cross-hairs of his telescope, remains 


a 


a vivid memory in the minds of. all 


those members of the American So 
ciety of Mechanical Engineers who at 
the time were crowded into its small 
auditorium and therefore heard it. Mr. 
Cartwright seems to be saturated with 


the occupancy of the same 
the his 


the idea that 


building with other and, in 


opinion, far inferior societies, means a 
practical amalgamation of the Civils with 
those other and inferior societies. This 


he called a “Mormon marriage” and vari 
ous other unpleasant things and generally 
indulged in oratorical hysterics in a 
that 
those members of the American Society of 
Mechanical that 
be present of old times and happily past 
The that the 


way 


must have very strongly reminded 


Engineers happened to 


conditions indications are 
Civil Engineers will join in the occupancy 
and of the 
which it is now quite certain will be built 


management new building, 


In any event. 


The “Average” Wage Earner and His Ambitions. 

We have not seen a copy of John Mitch 
ell’s book on “Organized Labor” and do 
know just what there 
should find 


we should think that the able editors who 


not therefore may 


be in it we to criticise, but 


are tearing this book to pieces might find 


a more vulnerable than the one 


passage 
they seem to concentrate their heavy artil 
The statement referred to is as 
“The 


made up his mind that he 


lery upon. 


follows: average wage earner has 


must remain a 
wage earner.” 

We are 
that 


to columns of stuff to 
and that if 


treated 


show this cannot be true, 


the average wage earner thinks any such 


thing as this he 1s a fool and does not 
know anything of his own situation. The 
latest example of a criticism of this kind 


we find in a certain railway contemporary 
which goes on to give instances of individ 


uals who have risen from the ranks to 
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positions of high commercial success, these 
being cited as proof that the average wage 
earner is entirely mistaken or that Mr. 
Mitchell does not know what he is talking 
about. It seems to us, however, that the 
examples cited simply prove that the in- 
dividuals referred to who have climbed 
so high upon the ladder of success were 
They were, in 
that 


not average wage earners 
other words, superior wage earners 
had 


physical equipment which enabled them to 
Plenty of employ- 


is, those who superior mental and 
rise above the average. 
ers of labor can be found who will be per 
fectly ready to say that the average wage 
earner has made up his mind that he must 
remain a wage earner, Indeed they com 
plain bitterly of this, and say there is far 
too little ambition workmen and 
that it is much too difficult to secure men 


who will take any interest in their work 


among 


or who have any ambition in connection 


with it. In fact, it is not infrequent to 
hear empolyers say that they cannot find 
any men at all who will take an interest 
work and the 


This is probably an exaggera 


in the who exhibit proper 
ambition. 
tion, but it is nevertheless true as a mat 
ter of common observation that the aver- 
age man does expect that he must remain 
a wage earner and that it is only the man 
who is conscious of superior ability that 
expects to rise above the wage-earning 
class 

Our contemporaries go on to tell of the 
frightful things which will result from this 
the average 


upon the part of 


With these results we have 


conviction 
wage earner. 
nothing to do, but we do believe that the 
statement as quoted from Mitchell’s book 
regardless of what its conse 
quences be. It is 
our eyes to a plain fact simply because 


1s correct, 
may senseless to shut 
we deplore it or the consequences that may 


follow 


The Overhanging Arms of Millers. 
Our British The Eng 
neer, is evidently considerably dissatisfied 


what it 


contemporary, 


the recent meeting of calls 


Society of 


with 
“the Engineers” as a whole, 
but its special displeasure is aroused by 
Professor Sweet's are 
told contains nothing not already familiar 
builders. It that 


box sections is 


paper, which we 


to all good tool Says 


“Mr.” 


familiar but usually impossible to include 


Sweet's idea about 


in designs, and closes its article as follows: 
“We have shown that there are two rea 


against its [the box section’s] gen- 


sons 1 

eral use. First, that it is not necessary, 
nor the best design for all conditions; sec 
ondly, that there are more things than 


strength to be considered To reinforce 


the second argument we may mention a 


special case that illustrates our meaning 
admirably, and shows, at the same time, 
that the machine-tool maker is 
a bad designer as Mr. Sweet 


In the earlier days of milling 


not such 
would have 
us believe. 

the necessity for having great rigidity in 


universal 


overhanging arm of 


the type 
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lish letter fron ntributor who, in $1,500,000 for the Union Engineering Building 


machines was fully recognized. The arm h ai lett f 
was consequently a casting of rectangular riticising the low peripheral velocity ad r] 
section, and without any openings in its vocated by Mr. Unwin (page 57), states ( \ d ¢ 
ength It was and the best possible that in the shop where he is employs 1 on 

design for tl rm: it gave both stiffness 6-foot gt S es 1 Ohio quat ‘ ) f 

and resistance to tors1o1 Yet there are regularly 1 t 3.300 1 pet It g ‘ 

comparatively few milling machines made hat though eig]l n machines using suc 


nowadays to this design, Why? Not be tones have to his knowledge been in opet wid ‘ \\ 


cause the makers fail to recogm that it ation tor eleven veat \ \ { s that ries 


} +. ¢ — that ¢ 1 tw ot - 0.000 1 ‘ 


is an excellent design from the point of have burst w t 1s \ g 


view of strength, but simply because it be seen that stones are being operat t eng g 
does not permit of such a varied use of practically all rates of speed up to 5,00 
the machine as the more generally used feet, and in this respect the grindstone \\ 


round sliding bar.” question seems to be in about the sat Rails 1) 


Now this happens to be about the poor- condition as it was when discussed in out ft moving of 1,000 


est possible illustration of the argument columns in 1890. As will be recalled, retet ee a aaa al nother in 1 } 
for the rectangular section is not the best ence to this discussion was made 1n a foot fiver at Ne N. J 


1. , 
possible design for the overhanging arm note appended to Mr. Unwin's contribu f ++ 101% | S 


s 


f a universal milling machine, and never tion, and Mr. Chas. A. Bauet u { 
Was It might be if the stresses result ng for safe spec Is tor grindstones were agan the wor ritte . i 
from the cuts were ilwavs in one direction given, the maximun fe speed a be 

nd the rm were so designed as to be fourteen years ago by M1 Jauer being 
strongest in that direction But he wl for Ohio stones, 2,500 mds tor. Lal ‘ 

tikes pait tan rize himself a littl Hures re 2500 feet per ite | 
with tl miversal miller finds that the will be noticed the writer in ssue oy 
stresses produced by the various cuts com States tl thr vo stones whi { = 
n POssiIDie rect iS trom. vertically vere det ( \nd rig !) i 

pw ‘ vertically ‘ \ vard ind } \ j dden « ‘ ‘ ef 
everv\ between erefore the arm urce t « a ‘ ‘ ‘ 
needs e equally stiff it directions, The methods f ved N 


is a matter | f de sign to resist stress and whe n testing their product ve Some New Things. 
aside fro other considerations, though described in_ thi columi nd all me : 
t happens of course that it is better also chanics rea the safety \" 
for the casons wheel n ( the 1 v ! 
the tes ( ‘ 1 ra 
The Speed of Grindstones. designated if er. If pe 
\gain are we reminded of the fact that getting out gril nes W 5 
certain questions pertaining to machin uch thoroug vstel i testing 1 
sh p practice are bound to come up one + rm ’ oi 4 P . 9 1 o ) 
n so oft Tus present the subject 1 det \ | . 
f grind nes ‘ , owe ” d et id \ ( 
from the lette we e pub i run a det \ g 
upon this Onin t \ ] seen ft eacl emciet Spee tl l C\ Cc 4 ( 
user ¢ srindstones | his own ide ro presel Q)t « 1 e old rule ‘7 : 














to wus ] vy udgment ind exper nee —— + : 
ta xperi Spiral Gears Again. 
in determining the maximum peed ' 
i i « ‘ ] ] ] 
; : ; , | { ri lers \ I ye , 
which it | di the result. in FIG.1 
t] nN 1 ; ; } Line rei s ' - ; - 
e ma v of cases, being undoubted], _ i! . 
“i r cs me . - , \ ich wel pul shed 1 I cl . 
I ittempt t Keep Wwe within 
I 7 will be interest n tine dition to t 
the ate mits tiie ( s speeded to 
| ew ' t by Mr. Thomps whl pp 
Ow an ethciency t revy greatly re | ix 
1 ‘ed ()n +t ' ‘ ’ inoth I coiunit \ I tie pr J mo f 
duced 1 the other hand, it appears that ——— ee —T 
rticles iV 7 Mine i i) b | | \)\ | 
tart ; ’ cae eee: Se peer ~ EVREERLELERELERERERR RE RRR Rr rR . 
certain ¢ co hutors are running - ; x 1 
ee : : uch gears \ n 1 | l 
ir have been running, grindstone t what . 
her ft , 7 oO } nor \ mt 
an in 2 ! ‘ , 
the ( mse ‘ ( \ wld rt sid } 
eve y fered ! for 1 
nm exce ey e ot ‘ \s 1 1 
camels cases, The p f Mr. 1 . - 
ra pe l ¢ t opm l 1 
: can’s m ‘ ] rl ° 
the subject npare the vel v adopted 
d Ip) 1¢ \ ) ( t ( 
V il? Ene si] nt? iT 1 Oot Te 1)¢ 
ninut vit] | nearly 5.000 f¢ 1) : 
phera speed established by pre tl ve ot 
P e ft IT ‘ . 
corresp ndent Im the Case ot t pair oft 
stones used for tool grinding ie Soe : 
American COTTeSpoOo!l dent writing recently Are , crested 7 - _ i » ; 
on grinding practice mentions a_ stone em this ¥ i. ‘ — . 
; 1 n f t 
which runs every day in the week at 4,300 ores ‘ ’ . ; 
- 1 1 } met] ‘ 











learly shown in the sectional view and 


need no explanation. The vise is made by 

the Automatic Vise & Tool Company, East 

Akron, Ohio 
14-FOOT PLAIN 


The engravings illustrate 


MACHINE. 
the 
velopment in the line of heavy plain grind 
the Norton 


GRINDING 
latest de 


ers constructed by Grinding 
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resting, as in the case of that machine, 
upon one large V and one broad flat way. 
The bed carrying the work table and the 
wheel slide is a single massive casting 22 
feet long and weighing 10,500 pounds; the 
swivel table, which is practically triangular 
the table 


and headstock 


sliding 
the 


in section, weighs with 


below, 5,000 pounds: 
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varied at will by a movement of the slide 
shown at the the headstock, this 
slide guiding the belt up and down the 
cone. To the of this 
belt, the the head 
stock is depressed, raising the cone which 


top of 


shifting 
left of the 


facilitate 


handle at 


swings upon a common center with, and is 


geared to the whirl on, the spindle. When 




















Worcester, Mass., 
chine represented, which has a maximum 


Company, of the ma 


swing of 18 inches and a swing over the 
being designed 


up to I4 


steady rests of 8 inches, 


to carry upon its centers work 


feet in length and weighing up to 7,000 
pounds 
The proportions of this grinder are well 


FIG. 1 14-FOOT PLAIN GRINDING MACHINE 


and footstock, also very heavy, and having 
holes 


the mouth, are ad- 


spindles whose taper measure 3 


inches in diameter at 
justed by crank-operated pinions engaging 
front of the table. The 


as shown, a large number oft 


with a rack at the 
table carries, 
steady rests for the work, these together 


with the massiveness of the moving parts 








in place this swing frame is locked by a 
small lever located at the top of the head. 
The cone having eight and there 
being one change in the speed of the over 
different for 


steps, 


head works, sixteen speeds 

the work may be obtained 
The mechanism at the front of the bed 
le, and the 


At the right 


is shown on a larger sca with 
covers removed, in Fig. 2 
is the speed frame containing the cone and 
gears for regulating the speed of traverse 


of the table. The belt is moved along 




















FIG. 2. TABLE DRIVE 
brought out in the front view, Fig. 1; 
this, however, does not show the wheel 
spindle slide and its support, but it may be 


explained that spindle, bearings and_ slide 


are practically duplicates of those used on 
the Norton 96-inch grinder illustrated by 


us at page 30600, Vol 24, the heavy slide 





AND GEAR 


CROSS-FEED 


preventing vibration in the piece under the 
action of the wheel. | The latter, by the 
Way, 1s 24 inches diameter, and guards are 
provided suitable for 1- and 2-inch face 
wheels; also for 4-inch face where re- 
quired 


The speed of rotation of the work is 


FIG. 3. TABLE OPERATING MECHANISM—REAR 
VIEW 

from step to step by the handle and slide 

shown directly over the cone 


The ver- 


tical lever may be operated to throw the 


clutch, shown between the gears, to the 


opposite gear and give a slower motion to 
drive plate 
the seven- 


the shaft that extends into the 


and reversing gear to the left, 
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step cone and gearing thus giving fourteen The tops of threads are ground, and 
changes of speed for the tabl rest as shown in a halt ind bearing 
Fig. 3 gives a rear view of the plate formed in a very heavy casting bored and 
with the mechanism attached for moving _ finally scraped to fit the screw Phe 
the table by hand or automatically, this bined thread tops are equal in area 
plate carrying at the front, as shown in bearing 3 inches diameter by 4 inches 
Fig. 2, a large hand wheel, the table r ng s being dis ed over t 
versing leve nd the device by wh ntire leng t 18 Ss gives . 
is varied lepth I it f the whee supp t screw Phe t-1 mk ¢ 
whe g nat feed In the lw IS s ( t f 








TT us chaheaseiaanhbaaaanil erry: 














FIG. 4. CROSS-FEED SCREW 


- ba e al d rtorms, besides a sup 


group shown at the center of Fig. 2 will cross-slide 


be seen a dial with eight holes. When the port, an efficient oil pocket for thoroughly 
ball handle below is screwed up tight the lubricating the screw The nut which is 
lever on which this dial is fixed is made fast to the wheel slide is a half nut about 
fast to its stud. The operator may then 10 inches in length which 1s scraped in its 


move the emery wheel forward or back by threads to accurately bear upon the screw 
turning the small crank seen on the dial, The thrust of the latter is against the bev 
the movement of this crank from one hole eled end and a bronze plug which is im 
to the next reducing the diameter of the - 
work 0.00025 inch, and one-half turn of 
the crank giving 0.001 inch reduction in 
diameter. When the ball handle is re 
leased the wheel is moved forward or back 
by means of the handle at the bottom of 
the wheel. This wheel is provided with 
regular gear teeth and the pawl at the 





top, when thrown in contact, operates in 
these as though they were ratchet teeth 
Upon the axis of the small crank on the 
dial is a case-hardened pinion with eight 
teeth meshing into the gear wheel and 
actuated by the small crank, as described 
This feed gear has upon its hub a pinion 





which engages with a larger gear located 
inside the casing shown at the center, this 
gear being fastened on the end of the 
cross-feed screw which passes underneath 
the work table and the cross-slide carrying 


the emery wheel. The cross-feed screw is 
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shown in Fig. 4, which gives also a reat 





view of the paw! actuated wheel with the 


small dial, crank, etc. There is a slight 


difference in the detail of the two engrav 


ings, the last one showing a small hand bedded in a massive casting, the small 
wheel, while in Fig. 2 the operating handle grooves shown in the beveled surface car- 
is carried by the lever instead. The cross- rying oil to the bearing surfaces. The 


feed screw has, as represented, a bearing bearing for the screw and the method of 
in the front bracket, while the other bear embedding the tl 


ing is upon the tops of the threads over spring, make it possible to move the heavy 


‘ust plug preventing all 


] urately one-eighth of 


the entire length of the screw, these wheel slide ahead acc 
threads being of the Acme form. The a thousandth, if desired, either by hand or 





screw is made of very high carbon crucible automatically, as the screw if moved at 
; R 


steel, and the threaded portion is 3! ill must rotate—in fact, it is perfectly prac 


inches diameter and about 18 inches long. ticable with this mechanism to remove any 


ys? 
4 Wuchinict 


\ TUBE-THREADING TOOI 


former so that it will clear the tube and 


the tool is advanced until the lower tormer 


projects into the tube as far as it is de 
sired to form the thread The exterior 
diameter of the lower former correspond 
with the ite dia tel f the tube 
that when pressur put upon the outside 
yf the tube it pinches the former within 
it, and they rotate together \ movement 
f the lever brings the upper former down 
nd the desired thread is produced by the 
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pressure upon the tube between the form 
\n 


the lever 


adjustable stop 1s provided for 


so that each thread rolled will be 


el 


ot the same size When the upper former 
raised the tube unscrews from the lower 
forn ending the footstock backwards 











IWER CRANI 


the job is com 


ind 


Tiiciel \ te cied i 
p! ted 
FORTABLE POWER CRANI 
Phe portable traction crane here shown 
manufactured by the Franklin Portable 
Crane & Hoist Company, Franklin, Pa., 
nd 1 ubstantially their portable hand 


erane equ pped with power to operate both 


the traction and hoisting mechanism 
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much the same appearance except that the 


is made somewhat 


platform 
longer for the purpose of receiving a stor- 
crate 


operator's 


age battery which is located in a 


beneath the platform 
Both the hoisting and traction mechan- 


ns are actuated by one motor and by 


either the hoist 


be brought into 


use of a single lever 


traction gear 


on, or both may be disengaged from 


or the may 


operatl 


of the motor, but to avoid acci 


is made impossible to throw into 


action both the hoisting and the traction 


me time 


vhich are equipped with a 


steering wheels are in 


front end—one in the extremity of eac 


1 1} . 
laped bed and the traction 


beneath the oper 


ion mechanism is provided with 


compensating gear of the spur type to 


in while traversing curves 


{ 1 1! tl all stra 
irries thr 


fuel 


nk which c: 


circulat ng ta 
} 


purposes, a 
| the 


for cooling so the 


CT 


k, are mounted between jib stan 
dards, thus occupying a convenient and 


on. | 


| . 
clutch 


iwnition is em 
the 
motor 1s a 


tected posit lectric 


I] 
Iie 


connected 


by which main 


oyed 


gearing 1s with the 


friction clutch, so that all shock or wrench 


ing of the gearing 1s avoided when the 
same 1s thrown into action. 
30-INCH MOTOR-DRIVEN LATHE WITH NEW 
HEAD 
This tool is a heavy, triple-geared ma 


chine built by the American Tool Works 
or ¢ Ohio. 


Company, ‘ineinnati, for the 

















30-INCH MOTOR-DRIVEN 
Both electric and gasoline motors are 
employed, the accompanying engraving 


showing the crane equipped with a gaso 


line motor. The electric crane is of very 


ATHE WITH NEW HEAD 


League Island Navy Yard, the 


head, though here motor driven, being of 
the 


the same construction (aside from 


triple gearing) as the head of the belt- 


all-gear 
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driven lathe built by the same concern 
and illustrated in Vol. 26, at page 1677. 
Through this geared arrangement four 


fundamental speeds arranged in geomet 
rical progression are obtained, and by the 


triple gearing the geared speeds are in 


creased in number to eight. The gaps be 


tween these speeds are filled in by the mo- 


tor variations; the increments through this 


drive vary by small amounts, 10 per cent 


variation being readily obtained. The mo 


+ | 
has a total 


tor—a 9 horse-power machine 
speed variation of 100 per cent., and, ow 
ing to the numerous speeds derived 
through the geared mechanism, can_ be 
smaller than would be possible were ‘ 
head an ordinary back-geared one depen 
ing upon the motor for the greater pro 
portion of its speed changes. Thi 
is connected to the driving shatt 
head by a pitch chain; the controlling 
mechanism for starting, stopping or re 
versing is located conveniently at the 
right-hand end of the carriag 
Technical Publications. 
“Hendrick’s Commercial Register of th 
United States Thirteenth Annual Ed 
ition. 1,226 7'4x1o-inch pages. Samu 
E. Hendricks Company, New Yorl 
Price, $6.00 
This well-known publication is a trade 
index devoted especially to the interests 
of the architectural, mechanical, engineet 
ing, contracting, electrical, railroad, iro 


steel, mining, mull, and kindred 
industri The 
alphabetically, the section for each indus 


quarrying 
industries are arranged 
try being divided alphabetically by States, 
subdivided 


and again arranged alphabetically by firms. 


then alphabetically by cities 


An index of forty-two four-column pages 


refers directly to the various industries, 
liberal use being made of cross-index 
entries 


“The Factory Manager and Accountant.” 
By Horace L. Arnold. 431 6x9-inch 
pages with numerous illustrations. The 
En New York 
Price $5 
This book, by 

nized as a frequent contributor to our col- 

at illustration of the 


increase in being 


Magazine, 


gineering 


W 
one who will be recog 


once an 


the a 


umins, 1s 
great ttention now 
given to the subject of systematic factory 
management and cost accounting and a 
source of information for those interested 


Arnold 


his 


As our readers are well aware, Mr. 
little for 


book contains none of it 


theory, and 


\fter a chapter 


has very use 
mn the importance of the subject and an 
the 


other devoted to recent advances in 


he takes up in succession and in full 


art, 
detail the methods followed by a number 


of representative concerns in very differ 


ent lines of industry. These include the 
Link Belt Engineering Company, the 
Bigelow Company, the C. B. Cottrell & 
Sons Company, the Potter & Johnston 


Brothers Company 


the Wells 
W. Hunt Company 


Company, 


and the C The vari 
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ous blank forms are shown, and their uses 
and relationships to one another are clear 
ly set forth. The author’s previous work, 
“The Complete Cost Keeper,” was well 
received, and the present book, which 1s, 
of course, of much wider scope, covering 
as it does the complete administration and 
management of factories, will, we have 
no doubt, receive corresponding recogni 
tion 

“Miscellaneous Scientific Papers of the 
\llegheny Observatory—New Series No 
16° consists of a monograph by Prof. F 
L. O. Wadsworth “On the Construction 


of Telescopes wl 


s 
f~ 
> 

s 


Focal Length shall be Invariable at all 
lemperatures.” This is an elaborate and 
scientific treatment of the problem of using 
erial for the “ fa escop iving 
such coefhei f exp 1 vy variation 
t temper re as will just compensate f 
le variatio of the fo ength whicl 
take place und rving temp ture f 
the objective glass, which also may b 
chosen with reference to its adaptability 


in this respect to a given tube 


‘The Metric Fallacy,” by Frederick A 
Halsey, and the “Metric Failure in th 
Textile Industry,” by Samuel S. Dale 
New York: D, Van Nostrand Com 


pany Cloth 231 6xg-incl 


1 (153X230 

mm.) pages. $1.00 

We quote as follows from the preface 
“This book is an outgrowth of a paper 
presented to the American Society of Me 
chanical Engineers at its December, 1902, 
meeting and the discussion which fol 
lowed, and by permission of the Coun 
of that society much of the paper is here 
included The points raised in the dis 


cussion have been rewritten and placed 


in their appropriate places. The list of 


countries in which it was shown in the 
paper tl ld units continue in use ] 
} ] 1 


been about quadrupled, whil 
have been added on The Reasons for the 
Failure of Compulsory Laws, Scientific 
ind Industrial Measurements, Scientific 
and Industrial Difficulties, “The Govern 
ment Will Pay the Cost,” t ; 
of our Weights and Measures, The Com 
plications Due to a Mixture of Units, The 


Inaccuracy of the Meter, The Abandoned 
Portions of the Metric System and The 


Object of the Bill.” Part 2 of the book. 


Personal. 

George A. Bates, who formerly lived 
and worked in Hartford, has returned 
there, after an absence of thirteen years 
and is superintendent of the shop of L. E 
Rhodes 

W. S. Chase, sales manager for the Na 
tional Acme Manufacturing Company, 
Cleveland, Ohio, sailed for Europe on Jan 
uary 16, contemplating a business trip 


to cover about two months 


E. Stutz informs us that the date of his 


Chemical 


Sawyer-Man Electric Company to the 


$50,000, while others sav it mig 


th, has brou 
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lecture on Thermit before the American 


Society of Boston has_ been 


1anged to February 25, in order to make 


Huntington Hall available for the put 


H. Bailey Whipple has returned t 


tion which he left last summer in o1 
to take a part in the reorganization of 


sales department of the Nernst Lam 


yher H f ‘ is 
& Hot vag Chicago, d 
rv 12 , ] \I Hot 
(, g I 
g n¢ Kat ( H 
for Ss B r 
( ~ 
vented . f o & 
eine ( ar LHe 
( 1 SOO, 1 1NOHO the 
g f Schuttler & Hot 
ted | ern now em 
mie ( 1 1t 0.000 Wago!l 
iT 


diec J vy 16, fifty-three ye 

He \\ f the ite B | 

Vv, Inve f e Holly svstem 
iter worl H was born t Senec 


Commercial Review. 


New York, Monday, Jan. 25, 1904 


Phe pP ab before many 
veeks s} l V¢ )) ‘ | cl] rhe¢ Tor 
\ | ) rie nnouncse t the 
closed some good det \t th 
ne we vy of seve ( e-to 
position etter d 
losing that ny time nee knowl 
f them fi eached the rad¢ Iw 
ese é ud while four 
rep if uring interest 
of the latter, to which many eves 
ade are directed, 1s for the equipment 


f the \ & M. Cran 


Company, at Bridgeport, Conn. Estimates 


high as $100,000 


Machine-tool men in general all say 
that the business situation so far as it con 
cerns them, has been better since January 


opened, than it was in December. Every 


that has passed during the present 


1 


iht about a larger num 
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prices which are from 10 to 12 
better than they will sell for in 
the Canadian 


export 

per cent 
the home market, and to 
trade they give an extra 2% per cent. over 
ind above the regular export price. When 
isked why they named this additional 2% 
er cent. he was informed that they could 


. 
into Canada on skids 


send machine tools 
the same as they would ship in the United 
States, and for the European trade they 
had to be boxed, which they figured was 
equal to 2% per cent., and for that reason 
extra 2% per cent. 
Another thing 


they would give an 
to the Canadian purchaser. 
is that American machinery firms are ad- 
vertising their wares more extensively in 
Canada than they have in some time. In 
iddition, they are shipping surplus ma- 
chinery for stocking purposes to Canadian 
In any of the machinery ware- 


brokers 
n Toronto or Montreal, you 


rooms, either 1 
will find large stocks of American machine 
tools such as made by the Cincinnati mak- 
ets and some of the other Eastern firms, 
and we understand from good authority 
that they are even shipping this machinery 
Canadian 
possible. 


consigning it to 
brokers to be sold whenever 
This, together with travelers direct from 


into Canada, 


the houses, is pretty good evidence that 
machine-tool makers of the United 


the 
giving as close attention to the 


States are 
Canadian market as they would almost to 
a neighboring State. There is no doubt 
that it is going to have its effect on the 
Canadian machine-tool builder and_ that 
effect is going to be felt very quickly.” 

One of the most representative men in 
the machine-tool trade in Cincinnati, asked 
as to the foregoing statements, replied : 

‘To say that Cincinnati machine-tool 
men are sending their products to Canada 
to be sold whenever possible, is not so; 
neither is there anything in the statement 
that lower prices are being quoted to 
Canadian buyers. The 25 per cent. tariff 
is enough of a handicap, without going 
into anything like that. That American 
manufacturers have become a little more 
active recently in trying to make their 
products known in Canada, is true, but 
for the writer of that letter to quote that 
by way of corroboration for his statements, 
is giving the matter undue importance. 
Beside, there is not enough business in 
Canada for American machine-tool men to 
adopt the extreme methods of doing busi- 
ness as that Canadian writer outlines, In 
Cincinnati prices are being strictly main 
tained.” 

\ local 
asked for his opinion of the letter: 

“T can say for a positive fact that there 


machine-tool merchant was 


are no concessions being made to Canadian 
buyers. During the past week, for exam 
ple, we had inquiries for three machine 
tools from Canada, whose aggregate value 
We made a special 
a reduction from the manu- 
Price 


was about $6,000. 
effort to get 
facturers, but 


lists for American machine tools are being 


were unsuccessful. 


1 igidly adhered to.’ 
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Another machine-tool dealer, after ex- 
pressing himself in a similar manner to 
those we have quoted, added: 

“T am afraid our Canadian friend is not 
doing the business he would wish, and, 
wanting to find some excuse for it, lays it 
at the door of American manufacturers. 
You know it’s an awfully consoling thing, 
when anything goes wrong, to blame it on 
somebody. I have been there myself, and 
know how it 1s.” 

The fire which occurred at the works of 


E. W. Bliss Company, at Brooklyn, N. Y., 


last week, and which was confined to two 


upper floors, did not inconvenience the 
company long, for the men returned to 
work to-day. We are informed that no 


damage was done to the machinery outside 


of water, and that the ill-effects of this 
will only be temporary. The amount 
of the damage to the plant has not 


been computed, but surface indications, it 
is said, would make $125,000 a conserva- 
tive estimate, which is covered by insur- 
ance. 

The Jeffrey Manufacturing Company, of 
Columbus, Ohio, through its connection 
with the Ohio Malleable Iron Company, 
of the same place, is now soliciting or- 
ders for high-grade malleable castings. 

The export house of Davis, Allen & Co. 
has been reorganized, and will be known 
hereafter as Allen, Halle & Co., with 
offices at 70 Wall street, this city. 

CHICAGO MACHINERY MARKET. 

Not in many months has there been in 
any branch of the Western machinery mar- 
ket a change in the outlook so radical as 
that which has occurred during the past 
It is strongly marked in the 
With perhaps 
not a single exception, the representatives 
of electrical machinery manufacturers lo- 
cated here say they have far better pros- 
pects for doing business than at any time 


four weeks. 
electrical machinery trade. 


within six months or longer. 

There was put off until the new year 
a large amount of business and much of 
this is now under negotiation. Again, the 
business outlook has so greatly improved 
that buyers are more disposed to proceed 
contemplated improvements. The 
corporation 


with 
protracted 
stocks, reputed omen of dire disaster to 
the metal trades, which hung relentlessly 
over the market during the closing months 
of 1903, has disappeared. It is commonly 
said here that that decline in security 
values did not directly affect much busi- 
ness adversely, but that the hesitation pro- 
duced retarded trade immensely. Now 
that the scare has departed, inquiries have 


slump in steel 


revived and exuberant factors are saying 
they look for a trade during the first half 
of 1904 fully as good as that for the cor- 
responding period last year. 

The actual amount 
during the first three weeks of the year 
was not perhaps particularly inspiriting, 
though the aggregate trade was sufficient 
to save the market from dullness. But the 
character and volume of the inquiry has so 


of business closed 
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changed that much is expected of it. Thus 
the representative of the C & C Electric 
Company remarks that there is now more 
inquiry than at any time in six months. 
He did not know what percentage of the 
business his company would get, but he 
did not believe that 10 per cent. of it 
would fizzle out. 

The Milwaukee Electric Company say 
they have had a better trade during the 
weeks than for similar 
history of the 


past three any 


period in the company. 
\mong other orders secured was a large 
installation for the Schlitz Brewing Com 
pany. 

The Northern Electrical Manufacturing 
Company say they are now figuring on a 
greater number of propositions than at any 
It is not being closed up 
for an 


time in 
rapidly, but all 
active trade during the next few months. 

The Commercial Electric Company has 


a year. 


appearances are 


sold a 100-kilowatt generator for street 
railway service at Kenosha, Wis. 
One favorable sign is that the steam 


railroad companies are beginning to buy 
motors again for their shops, after being 
out of the market almost entirely for sev- 
eral months. And the trade of some of 
the electrical machinery makers this month 
has run largely to small motor business, 
none of especial size, but aggregating a 
satisfactory month’s volume. 





Quotations. 
New York, Monday, Jan. 25, 1904. 
New York for Northern 
Southern irons for nearby delivery are, 


prices and 


nominally, as follows: 


Northern: 


POs. B Ais cise eeewiewcas eke ae Ges aS 
PD Riv vsssarveswsiscsrss EO ES 
MO. © PAM. .......000005 16 | 4 FS 


Southern: 


No. 1 Foundry.......... 14 00 @ 14 50 
No. 2 Foundry.......... 13 25 @ 13 75 
No. 3 Foundry.......... 12 75 @ 13 25 
No. 4 Foundry.......... I2 25 @ 12 75 


Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.40c. upward in car- 
load lots. Soft steel bars, 1.45c. upward. 

Tool Steel 
duality, 634 @ 7c.; extra grades, 13c. and 


Base sizes—Good standard 


upward. 
Machinery 
store, 1.80c. 
Cold Rolled Steel Shafting—2.6sc. from 
store for base sizes. 
Copper—Lake Superior ingot, 1254 @ 
casting, 


Steel — Base sizes From 


127¢c. ; electrolytic, 12% @ 12%c.: 


123g @ 125Kc. 
Pig Tin—In 5- and 10-ton lots, f. o. b. 
New York, 27.75 @ 28.10c. 
Pig Lead—4.60 (@ 4.65c. 
Spelter—4.95 @ £.05¢. 


gc 


Antimony—Cookson’s, 634 @ 7c 


Hal- 
lett’s, 614 @ 6'4c.; other brands, 55% @ 
534¢. . 
Lard Oil—Prime City, 61 @ 63c., ac- 
cording to brand and quantity, ranging 


from one barrel up to large lots. 
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© Card Is A Specialist In | 
» Card Is A Specialist In | 
: | ' 
- The Making Of ‘Taps. | 
$$ * al | NS ra | Ds. 23 
o® >s 
4 Card makes nothing but taps and things kindred thereunto. Card’s * 
e: experience runs back something like a quarter of a century, and think 2g 
o: you that in this time Card hasn’t had an experience worth while? > 
$: Card’s twenty-five years of effort have been the means to present Card 3 
e¢ excellence. The snares and pitfalls coming to those who attempt tap 33 
7s making now have been passed by Card years ago. Card’s later efforts i. 
° have been along the lines of economical production to the end that . 
>¢ Card Taps and things, with all of their quality and usefulness, be sold : 
oe at about the same price as those ‘next best;’’ Card’s idea being to 
33 take away the last possible excuse for not using them. So the matter 
$< stands at this time: Card’s Taps are a little better than the ‘next 
4 > best,’’ much better than some others, and they are sold at about the 
$3 same price as any. 


Card’s New Catalog is on the press and will be ready for delivery 
shortly. In order to insure the prompt receipt of a copy, you would 


do well to send your request now. This will be a catalog worth having 


S. W. Card Manf’g Co. 


Mansfield, Mass., U.S.A. 
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A Special Lift, 
BY S. A. WORCESTER 

The binder attachment for a harvesting 
machine, after being assembled, is “run 
off” 
time and making it bind a certain numbe 
of bundles of 


or tested by running it for a short 


The Ohio firm fot 
lift 


straw 
here 
after 


which I designed the special 


shown had been taking the binders, 


“running off,” one at a time, on a special 
truck designed for the purpose, hauling 


them about 50 feet to an elevator, hoisting 


them from second to third floor, then 
feet 


haul 


ing them about 100 farther to the 


stands on which they wert for 


place d 


painting with a brush. The binder, which 
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sheaves. The wire rope, of 1% inch diam 


is fastened at F and passes first half 
around one 


eter, 
14-inch sheave at G, then 
H, halt 
around a second sheave at G, then partly 
H, 
the four sheaves J] J], its end being fast 
at J Che 


Way 


half around one sheave at then 


around a second sheave then over 


at 


ened 6-inch air piston has 





stroke of 7 feet, which gives the rope 


the hoisting hook movements of 28 and 14 


feet respectively Che air valve V is con 
ids and bell cranks, as shown 


pulls PP Che 


hatchways were lined with sheet steel and 


nected by r 


to the two two beveled 


each with two doors H D, ot 


‘ned by light angles 


ng 
weighs 185 pounds, has light projections riveted on. These doors were nearly bal 
on all sides and cannot be laid down on anced by long coiled tension springs and 
the ordinary truck without bending were easily opened by the pulls D P 
> Che trave t the hoist is such that when 
\ the piston 1s down and the hook lever / 
Vv sed, the hook will just swing easily un 
J G der the frame if the binder Phe when 
es the lever is depress« d and latched it take 
up all slack in the rope and tips the binder 
te partly off the trestle, allowing the pins 
% which have held the binder in place on the 
. trestle and prevented it from falling to 
Jf) H 
FS} a 
- = _ — 
i a ae he aac . ae 
mS) GC “) eal Ce 
= ) ke ¥ E - —— 
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\ SPECIAL HOIST. 
breaking some t these pi ence hie he tloor to be removed At the upper end 
special truck The elevator mentioned of its travel the sheave yoke of the hoist 
was used only for hoisting binders, and ing sheave stops against a plate on the 
occupied valuable room on three floors, under side of the trolley frame and brings 
besides being too far from the work. It the binder to just the proper hight so that 


was decided to abandon brush painting 


wrsion in 


and to paint and varnish by im: 


tanks of ample size 


the binders while drying by a complet 
overhead trolley system with several hun 
dred trolleys and a large number of 
switches It was also decided to take out 
ie elevator and to insta \ ecla It 


directly over th trestles 


As the attic was not high enough to ad 
nit the air lift in a vertical position, it 
was set in an inclined oak frame, with 
guides for the crosshead wit! ifs tw 


the hook of the trolley on the other rail, 5 
; the 


1 
I 


ne b nad I 


nches from hoist trolley rail, will just 


swing under t 


by unlatching the lever L the binder can 
he.lowered easily from the hoist hook into 
the trolley hook Now, says somebody 


why not do away with 


t use the air itself for raising and 
lowering the short distance necessary for 


and unhooking?  / 


hooking 


time, which 1s counted in seconds in this 
work, would be wasted, waiting for the 


t ‘ 


exhaust for lowering 


cumulate pressure fot sting \nd at 
extended experience with the air lift shows 


that it is not a 


success for lifting 
instantly from rest and instantly stopping 
at a fixed short distance, or for lowering 
1a simula inne In thi work 
quickly it cessary first t i bind 
er just tar enough to w the 
ng it t e withdraw d it it tte 
an inch t ir it binds the | \ga 
ait the f the a were exhausted t 
Owe the cf, evel ec W d 
elapse exhaust ¢ ‘ tine binder 
wou d d p sud ( Vy arn vy to ~ 
the trolley hook Seve uit {ts were 
1 use on the third ime 
ne wa nstaii d ey req red 
bout three to f t is mu 1 time in 
OKRING re th i 
ngemenit Ay d W ed 
1round ¢ i evel { rope 
trom f g 


on nn he¢ W is nt i 
boy, 1 1 the der, the e! 
tor — th \ ! ie J ind S 
ope e « vit e hand] ) By 
the time the boy read \ g 
sec nds the hool wit t lat < 
raised, is at hand and he hooks under the 
binder and dep é g tl 
binder a littl Phe perator then w 
draws the pu | pushes up thi ndl 
P, and, -after th der has passed 
through the hat t a speed of, pet 
haps, 100 feet per minute e allows 
Din ten P Che paint . , 
brings up one ot vs 7 and sw 
its hook with tw re yt vide 
pread as_ those t t hool He 
swings this hool nder the bindet the 
opposite side tron hoist hook and 
unlatching the lever »wwers the binder 
nto the smaller hook, and gives it a shove 
toward the dipping tar He then pulls 
the hoist trolley over to the position shown 
by the dotted « ( be ready to hoist 
from the othe in-off trestl 


The Court of Patent Appeals. 
Platt, of ( 


the 


nnecticut, has pre 


sented t report of the 


Committe of Patent Trade-Mark ind 
Copyright Law, of the American Bar As 
sociation, on the subject of a Court of 
Patent Appeals, and expresses very 
clearly the needs for such a measure, in 
the light of the experience of those most 
interested the tter nd in the be 
positio t vw i required 

This subject has been receiving the at 
tention f the Patent ection for severa 
vears, and the bill before Congress is the 
result of p mged study and consultation 
ry the memb«e f that section of the Bar 
\ssociatior 

Attent illed to the fact that the 


brea h of faith on the 
to both patentee 
titution and thi 


pr 


’ e 
coenize 1 rignt of 


per tv 
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invention. They authorize the granting 
of patents vesting title to the property. 
The title rests on the grant. It rests legal- 
ly only by force of the statute. It is of 
value only as it is supported by the law 
and the courts. Without courts sufficient 
in number, jurisdiction and organization to 
uphold the patentec’s rights wherever they 
may be invaded the grant is in effect a 
fraud on the guarantee. It is a short-lived 
grant. Relief aga‘nst those who disregard 
it must be prompt or it will be inadequate. 
It is 
justice denied. 


a case in which justice delayed is 


The people are commanded by the law 
to respect the rights of patentees. They are 
charged with knowledge of the law and of 
the existence and contents of patents. They 
are bound to know whether a patent is val- 
An invalid patent is a wrongful 
grant to an individual of that which justly 
belongs to the public. The decisions of 
show that 


id or not 


the courts of last resort more 
than half of all patents granted are invalid. 
Society is entitled to the benefit of the 
mere scientific knowledge and mechanical 
skill of all its members without the pay- 
ment of tribute in royalties. 

Our judicial system fails to meet these 
plain requirements of justice. We have, 
in effect, nine Supreme Courts for the trial 
of patent cases. They are not bound to 
follow one another’s decisions in respect 
to the same patent on the same facts. <A 
patentee having established the validity of 
his patent in one Circuit Court has no cer- 
tain assurance that it will be respected in 
A manufacturer who has defeat- 
ed a patent in a suit against his customer 
in one circuit may be compelled to defend 


inother. 


inother customer in another Circuit Court 
against suit on the same patent and fight 
A patent 
upheld by one Circuit Court of Appeals 


the whole ground over again 


may be nullified by another 

The power of the Supreme Court to 
hear patent appeals on certiorari affords 
relief. <A 
the 
The government issues to the inventor a 


no substantial patent is too 


short-lived to survive proceedings. 


grant which purports to invest in him a 
legal title to his invention for the whole 
‘ountry But it fails to provide means 


by which he can establish that title against 
respassers for the whole country. It is- 
sues as many illegal patents as legal ones, 
ind yet fails to put it within the power of 
the people to protect themselves against 
wrong by the holders of them. 

When we consider the part which pat 
ented invention has borne in the develop 
the the 
capital and labor invested in that form of 


ment and prosperity of country, 
property, and the extent to which patented 
into all this 


government 


nventions enter industries, 


mission of the to provide 


adequate means for settling controversies 
ibout patents is nothing less than a flag 
rant failure in the discharge of plain duty 

Phere should be one court of appeals in 
patent matters because each patent covers 
the whole United States, and a 


suit on it 
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is in reality one between the patentee and 
all the people in the United States, the 
issue being the right of the patentee to ex- 
clude the public for a time from the use, 
without his consent, of the thing patented 
or alleged to be patented. When brought 
into litigation, the patent should be dealt 
with once for all by an appellate court, 
whose conclusions would be binding upon 
the courts and the people of the whole 
United States. It is only in this way that 
the patentee and the public generally can 
become assured of the extent and limita- 
tions of their respective rights. 
all patents should be dealt with not only 
in accordance with the same rules of law, 
but with the same spirit and from the same 
point of view, and this is 


Moreover, 


possible only 
when as to all patent questions there is a 
single court of last resort. A. #. ¥. 





Removing Shrink Fits—Freeing a Set Idler. 
BY D. S. 

Having had 
with thermostatic devices and in connec 


COLE. 

considerable experience 
tion with them having studied the expan 
sion of substances due to changes of tem 
perature, I was considerably interested in 
the remarks of “Oil Stone,” 1797, 
Vol. 26, concerning what he calls a “re 
trick.” I that he 
says that several schemes were tried, with 


at page 


verse expansion note 


more or lcss success, until the reverse ex 


pansion trick was accepted as the best 
possible 


like 


should 


practice, from which it may be 
that he has tried methods somewhat 
the one which it occurs to me | 
try if I were confronted with such a prob 
lem. 

the method he describes as 
very questionable practice, from the fact 
that the 
such severe treatment would be very liable 


I consider 


enormous strains produced by 
to start cracks in the head, if not to frac 
ture it completely. Strain cracks so pro- 
duced might not be noticeable upon ordin 
ary inspection, and yet they might be there 
or develop and cause the head to break in 
the cylinder under the heavy jars of set 
vice, and thus probably wreck the cylin 


der, if not do greater damage. From the 


fact that “the rods were breaking with 
great frequency” and that “it was neces 
sary to fit each rod to the head it was to 


go into when it was to be used, as making 
make a 
that the 


them on stock order would not 


fit that would hold,” it 1s evident 


heads were subjected to such enormous 


strains as to permanently and_ positively 


distort them each time a broken rod was 


removed, to say nothing of the additional 
strains produced in them each time a new 
The danger of loss 


rod shrunk in 


hy the method he describes is so great as 


Was 


to render the method too risky to be 
recommended 
that new 
fitted to the 


method he describes entails an 


Moreover, from the fact 
rod had to he separately 
that the 


each 
head, it is evident 
objection 
able expense, which would be avoided by 
employing a method whereby a firm shrink 


1 


fit would be insured repeatedly with stan 
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dard stock rods having exactly the same 
sized tapered ends. 

To remove a shrunk-fit rod end from a 
head of any kind, all that is necessary is to 
heat the head and rod end sufficiently, 
quickly cool the end of the rod without 
cooling the head and at the same time ap- 
ply pressure upon the end of the rod to 
force it out quickly when it has shrunk 
sufficiently to permit. How to most ad- 
vantageously do the several things speci- 
fied in this statement is the problem which 
we are called upon to solve. It is desir 
able to effect the removal of the rod end 
with the smallest practicable expenditure 
of time and fuel, as well as to avoid in 
juring the metal by excessive heating and 
cooling, so the matter of how hot the head 
and rod end need be made is of sufficient 
moment to be worth considering. It ts 
evident that the 
will vary with the sizes of the rod ends to 


temperatures necessary 


be removed—the temperature to which a 
head with a large rod end in it must be 
raised being less than that required for a 
smaller one. Let us consider that we have 
the removal of the end of an 8-inch rod, 
as specified by “Oil Stone,” in making our 
computations of temperatures. Irons and 
steels of the compositions used for ordin 
ary purposes expand and contract nearly 
the same under same changes of tempera 
ture, the co-efficient of expansion as given 
by several authorities being approximately 
seven-millionths (0.000007) of an inch per 
While 


sandth of an inch of looseness will ordin- 


degree Fahr. less than one-thou 
arily suffice for the withdrawal of a rod 
from a hole, especially if it be a taper fit, 
yet, owing to the probability that not all 
of the upset of the end has been removed 
by the turning off of the “bead,” later re- 
ferred to, and the fact that there will also 
exist a certain amount of roughness of the 
contact surfaces due to their “biting in’’ 
under the tremendous pressure of the 
shrink fit, we will assume that a shrinkage 
in the diameter of the rod end of 1-64 
inch will be required to effect its removal 
We will al 
to reduce the temperature of the rod end 


to 200 degrees without reducing the tem 


] 
I 


also assume that we will be e 


perature of the head materially while the 
The difference in 
1-04 
inch expansion or contraction in 8 inches 


rod end is being cooled 


temperature necessary to produce 


of ordinary iron or steel—the diameter of 


the tapered rod end—will be 


: = 279 degrees F. 
8 X .000007 


\dding to this necessary difference in tem- 


perature the assumed lowest temperature 
of the rod end when cooled down, 206 
degrees, we have 479 degrees as the tem 


perature to which the head should be 


heated. From this calculation it is evident 


that if we heat the head so that it will just 
melt a bit of ordinary half-and-half solder, 
which melts at about 500 degrees, it will 


as hot as necessary. allowing for con 
im the time w 


until the rod 


siderable loss of heat fre 
finished 


the heating 1s 
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has been cooled and forced out. The heat- in any convenient way, but the fire should heat the outer portion of the head as much 
ing of the head and rod end may be done be large enough and so arranged as to as or more than the central portion and 
rod end. The reason for applying the heat 
to the outer portion of the head is very 


evident, as by so doing the head 1s ex 


panded more than the rod end, and less 
cooling of the rod end will be required t 
effect its removal In tact, 1f some mean 


of very rapidly heating the outer p 





vf the head wet to be used, as by em 

< ploying a suitable charge of Thermit iron 
: applied as in welding operations, the head 

: could be expanded and removed from the 


rod end before the rod end would be heat 


ed appreciably, and there would then be no 


> 
2 
—_ 
Rs 


























- need of the apparatus I shall describe for 
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cooling medium be made at approximately 
the center of that portion embraced by the 
head 
the present instance, say, 
eter—to a depth equal to a little more than 
the 


affords access to 


Drilling a hole of adequate size—in 
2 inches in diam- 
head cen- 


one-half the thickness of 


trally into the rod end, 
the interior for the proper application of a 
et of cold This readily 


be drilled and the recess for securing the 


water. hole can 


fitted side-opening of the tee 4 centrally 


upon the rod end can be bored out while 
the head and rod are in the lathe to turn 
off the upset or headed portion of the pro 
jecting rod end, as shown at L. The re 


cess for centering A the rod end 


upon 
should be enough larger than the diameter 
of the faced side opening of the tee to in- 


sure the sure and quick insertion of same 


when the application of the apparatus to 
the hot head and rod end is to be made 
should be 


stream of cold water 


The nipple EF long enough to 


insure directing the 
centrally to the bottom of the hole drilled 


into the rod end, as is clearly shown, so 
as to insure applying the coldest water at 
the center of the body to be cooled, and 
thus effect as equal a reduction of its tem 


With the 


reduction of 


perature as possible apparatus 
described and illustrated, the 


the jet 


the temperature of the rod end by 


of cold water will be as approximately 


shown by the series of contour lines about 


the cooling jet upon the rod end and ad 
jacent portions of the head, as shown in 
Fig. 2. From an inspection of Fig. 2, it 


evident that the temperature of the rod 
end may be very effectively and rapidly re 
duced, by the method I have described, 
while only the immediately adjoining por 
tion of the head will have heat extracted 
from it by the water. As the outer 
tion of the head will only lose heat by at- 


the rod end is 


por- 


mospheric radiation while 
being cooled, it 1s evident that the head 
will shrink but very little in diameter dur 


ing that time, while the -od end. will 
shrink much more rapidly in diameter 
from its more rapid loss of heat to the 
cold water, and thus the desired differ 
ence in temperatures necessary for the 


loosening of the rod end will be effected 
and the rod readily forced out by the pres 
sure applied to same by bar G and clamps 
H. Should the rod end net be forced out 
by the means described after the jet of 
cold water has been applied for a reason- 
able length of time, the water may be shut 
off for an instant and a hard rap with a 
sledge upon bar G, as indicated by arrow 
X, in Fig. 2, 
its instant dislodgement 


will probably suffice to effect 


It is of course understood, in connection 
with the apparatus I have described, that 
a hose forms the connection between the 
water supply and pipe C, with a valve 
properly placed so that the flow of water 
may be under and 
shut off when the rod end is forced from 
the head, also that the discharge pipe F is 


control immediately 


properly arranged to discharge where it 


will do no harm. 
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By using this method of removing the 
rod end it is evident that a single heating 
will suffice for the removal of a rod end 
and the shrinking in of a duplicate, as it 
will take but an instant to put the appar 
atus aside, turn the hot head over on the 
rails and drop a new standard stock rod 
into the clean, undistorted hole from which 
its predecessor was removed a few seconds 
previously. The heads will be subjected 
to but a single comparatively light shrink 


age strain each time a rod end is removed 


and another one shrunk in and the liabil 
ity of cracking them very greatly lessened 
All expense of reheating and special fitting 
rod 1s to be 


time a new 


saved, while the appar- 


of r¢ yds each 


shrunk in will be 


atus is simple, inexpensive, and but few 


sizes will be necessary for a wide range ot 
sizes of rod ends. 

In connection with this subject, it may 
not be out of place for me to relate a prac 
tical experience I had, several years since, 
that had 


in assisting in freeing an idler 


heated and firmly set on its stud. A prac- 


tical and experienced engineer, much older 


than myself, had bought a fine new trac 


tion engine. It was a fine, well-built ma 


chine. The buyer was bringing his pur 


chase home from the railroad station un 
He was proudly pilot 


the 


der its own steam 


ing his new charge through streets, 
when, with a few squeals of warning, one 
of the. large toothed idlers that transmit 
the the shaft to 


drivers set firmly on its stud and brought 


power from main the 


the engine to a sudden stand-still imme 


diately in front of the house where I was 


then living. I found the engineer and his 
assistant had removed the cap that held 
the idler securely on its stud and were try 
ing to force the hot hub off the still hotter 
hollow stud. 


pry and exerting wrenching strains upon 


By using a heavy bar as a 
the wheel they had succeeded in moving 
it about an inch in the direction desired; 
but there it stuck so firmly as to defy their 
utmost efforts to move it. At this oppor 
tune time I ventured to suggest to the en- 
gineer that I could help him out of his 
difficulty 
stream of water to 
shrink the hollow stud away from the hub 
He looked at me with a sort of what-do 
you - know - about - practical - engine- 
for he 


with a small piece of ice or a 


cold cool down and 


running expression on his face, 
judged that I was some “counter-jumper”’ 
rather than 
first assistant draftsman 
in anear by engine works. After watching 
the futile efforts of the engineer and his 
assistant for a few moments after making 


or bank clerk what I really 


was at the time 


my suggestion, I went into the house and 
procured a piece of ice about as large as 
the crown of an ordinary derby hat. When 
I appeared with the ice, the engineer 
seemed to think it was “up to him” to 
apply it, and he broke the ice into several 
applying 


the hub, 


and immediately began 
them to the outer 
which hissed and shrunk tighter upon the 


stud. I that he making 


pieces 


surface of 


protested was 
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matters instead of better by that 
treatment, and finally he yielded and per 
mitted me to carry out the plan I had sug 
gested. I broke the ice into small pieces 
and filled the hollow stud full of them 
The stud was so hot that the ice melted 
and [ kept putting in ice as 
In less than three 


worse 


very rapidly, 
fast as it melted away 


minutes after I began applying the ice t 
the hollow of the stud it had cooled s 5 
to nearly stop “sizzling.” and upon the 
engineer's placing a hand upon 


the idler and giving it a slight pusl 
slipped back to its shoulder and was 


fectly free, to his great surprise and pleas 


ure. He then thought to improve matters 
by cooling off the hub, which was still 
very hot, and began applying the remain 


+ 


to same. 
I then told him to put plenty 


ing ice To this I protested, and 
he yielded. 

of oil into the bearing and keep the ice in 
the stud so long as it should last and he 
would have no further trouble. This he 
did, and after replacing the cap he had at 
first 
down 


removed, he started his machine off 
the 


sight without further treuble—a practical 


street and disappeared fro 


engineer having a higher regard for the 
actual worth of ideas gained from other 


sources than actual experience. 





Pistons and Packing Rings 


BY AMOS PRICE. 


\t a recent meeting of an engineers’ 
society the discussion of the topic indi- 
cated by the heading was continued from 


a former meeting, One member, whose 
intention was to get at the bottom of the 
subject, stated that a piston is a sliding 
partition in the cylinder separating the live 
and exhaust steam, in the case of a steam 
engine, and the high and low pressures in 
piston pumps, air compresors, etc., and 
that it is only necessary to make the piston 
itself strong enough to resist the strains 
due to the differences in pressures, plus a 
reasonable margin and as near the diam- 
eter of the cylinder as practicable. The 
packing rings then do the rest—that is, 
they make a joint between the cylinder 
and the piston, not in the sense of a copper 
gasket between steam chest and cylinder, 
but like a safety valve and its seat, as 
regards the ring and piston, and like a 
and its regards the 
Fig. 1. 


slide valve seat, as 


ring and cylinder, as shown in 
Of course the groove is shown here much 
too wide for the ring, to make it clear that 
the steam can get under and force it out 
to the cylinder, and also press it to 
piston, the live steam acting in the direc- 
tion of the arrow. These conditions exist 
during the life of the ring, that 


the area of contact between ring and pis- 


the 


except 


ton is reduced by their wear, and 
that of the cylinder 

The question at what part of 
does the packing ring change to the 


site sides of its groove was allowed here 


+} “ . 
the stroke 


and to it the speaker replied in substance 


that it was probably when the pressures 


+ 


on the opposite sides of the piston were 
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PISTONS AND PACKING RINGS : 

' gives the 
while doing so, however trifling the quan- ommended for gines over 10 inches in \ ‘el In case 
tity might be. That rings do change from diameter, and entric for that size and yf the p e 
side to side of the groove is proven by the under. The eccentric rings for small sizes g es the cylinder 

<s heard near the end of each stroke, were more el nd d be sprung | t t be steam bal 
i by the groove wearing wider and the into the g! s with less’ hability f e ‘ cvlinde wear 
g narrower, due to impact. He believed breaking. One membe rongly objected and e p g ring 
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guide Fig He made his’ each time vy ring w p He i y be é Narrow 
packing g sing o ne to the piston, found that entr 9 We 9 G ’ ‘ 
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for his piston theory was not generally 


concurred in. 

One member, who held an opinion con- 
trary to that of the last speaker, indulged 
in some irony, by saying that he had not 
found it necessary to pry up a piston to 
let air under it before pulling it out of the 
cylinder, nor had he been compelled to 
hitch counterbalances to his feet to lift 
them from surfaces when shod with shoes 
favorable to forming a vacuum between 
them and what he stood on. Neither had 
he heard of men while working beneath a 
load of several atmospheres, as in sinking 
caissons for bridge piers, having trouble 
to support an unbalanced weight, nor be 
ing compelled to minimize their contact 
with mother earth. It used to be thought 
that there was a partial vacuum between 
the belt and pulley, giving the belt a pres 
sure on the pulley in addition to that of 
its tension, but when the belt was found 


to slip on the larger pulley, as it usually 


does when it is the driver, the vacuum 
theory had to go 

The president thought that the compari- 
sons which had just been made were not 
relevant, nor did they fairly represent the 
conditions. A man walking is surrounded 
with a constant pressure, while a piston is 
subject to rapid changes of as much as 
ten or fifteen atmospheres. Suppose one 
were to shoe himself with surface plates, 
and start out to take a walk on a pavement 
made to match, when, presto! the pres 
sure changes 150 pounds per square inch 
Well, under these conditions the pedes 
trian will stop till he can change slippers, 
or until air leaks between the surface 
plates and destroys whatever vacuum may 
have been there. We should find walking 
very difficult with a variation of only 1 
pound pressure, if the changes took place 
when the foot was being lifted. To get 
the best evidence of the changes of pres 
sure, the shoes should be rubber and _ the 
pavement wet. It would not be consistent 
to suppose that steam sets a packing ring 
to the cylinder and that the piston itself 
is not similarly affected. He was opposed 
to a tail rod, believing that the friction of 
the rod in the stuffing box and supplemen 
tal bearing at the end would so nearly 
equal that of the piston on the cylinder 
that no appreciable economy would result 
He would bush the cylinder with hard 
cast iron, and make a two-ring piston, as 
in Fig. 7, with the piston resting on the 
l-ring, which is not exposed to live steam, 
therefore the piston has no steam load to 
“arry 

I do not believe that the packing ring 
will change sides in its groove when the 
pressures on both sides of the piston are 
equal, but when the total pressures on 
each side of the ring balance each other 
The difference between the area of the 
cylinder and that of the piston is all there 
is of exposed surface on one side, while on 
the other its entire surface is subject to 


the pressure on that side of the piston. 


Suppose these areas were as 10 to 1, then 
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the ring would change, not as shown in 
Fig. 2, but when the compression pressure 
is ten times that of the expansion or ex 
haust pressure. 





Echoes From the Oil Country — Making a 
“Straw Boss.”’ 
BY W. OSBORNE. 

Ben was a quiet, level-headed, somewhat 
easy-going man, but he was a_ square, 
honest one that could be depended on, 
and he was a good machinist. He had 
worked for Grey, Brown & Craft for 
nearly a year, and had never had any par 
ticular reason to complain of the treat- 
ment that he had received; at the same 
time he had no reason to think that he 
was held in any high esteem. He was 
somewhat surprised when he was called 
into the office and told that he had been 
looked upon as a possible solution of the 
problem as to who the new foreman would 
be. While the old foreman was still look 
ing after the shop, it was well known that 
he had another place and was going to 
leave as soon as his notice was worked 
out. 

It might be hard to tell just what Ben’s 
ideas were on the subject. It is more 
than likely that he looked on this as he 
would have done on any other job that 
they set him at. He had been used to go 
ing at any job that the firm he was work 
ing for told him to for so many years, and 
doing his best at it, that perhaps it did not 
strike him that this was a different sort 
of an undertaking. At least he followed 
up the idea that he had a right to accept 
any job and any degree of responsibility 
that the firm saw fit to entrust him with. 
However that may be, it was soon known 
throughout the shop that he was to be the 
next foreman. The outgoing man was 
very good in doing what he could to make 
it easy, and as Ben knew all of the men, 
and had been around long enough to un 
derstand what was wanted as to the grade 
of work, he took hold under very fair con 
ditions. 

Stepping up from the ranks by a selec- 
tion that was not his own act was differ 
ent from looking up a bossing job because 
it was wanted, and because the man who 
looked for it thought that he was fitted for 
it and would be a success at it, It was 
with a feeling of diffidence that he began 
to give orders, and he almost felt under 
obligations when a man received them 
cheerfully and went to work with a will 
to carry them out. It was hard work to 
go to a man that he had been the best of 
friends with and insist that he do his 
work in a different and more workman- 
like way, and it was harder yet to go 
again when that friend did not see fit to 
make an effort in the desired direction, 
and give him to know that orders must 
be followed or a spot would be made for 
someone else. 

Perhaps those friends did not mean to 


do anything that would hinder Ben; | 
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rather think that some of them felt that 
they were doing him a favor by their ac 
tions, by not doing work as he desired, by 
telling others to do it a different way 
from what he had told them and it 1s 
likely they would have been indignant if 
anyone had accused them of trying to 
take advantage of former friendship 
However that might have been, it did not 
take even Ben very long to understand 
that he did not get the results from some 
of his friends that he should have gotten 

While Ben began to realize that things 
were not as they should be in this direc 
tion, and saw the need of taking a stand, 
there were some other things that were 
bothering him still worse and filled his 
whole atmosphere with uncertainty. Grey, 
3rown and Craft were all good, compe 
tent mechanics. Any one cf them could 
have made a success of being foreman 
They had been drawn together by the law 
of affinities that seems to make opposites 
attract. Their differences seemed to har 
monize so well that they seemed to suit 
each other and made a good business com- 
bination. Nominally, Grey was the head 
of the office, Brown was head of the me 
chanical end of it, while Craft hustled for 
contracts and did the outside work. Prac 
tically each one of them was in the habit 
of doing some of each kind of work. Each 
one of them felt that Ben was an experi 
ment for which he was, to some extent, 
responsible. Each one spent a good bit of 
time seeing that Ben kept on the right 
track. Had they all been made from the 
same pattern, from the same material, and 
cast in the same kind of a mold, they 
might have worked nearly the same, but 
as it was each one had his own different 
idea as as to how Ben should handle 
things, and this is where it was making 
trouble 

Grey had taken the office work because 
it suited his make-up. Figures are positive 
things that will give exact results (whether 
the story they tell is exact or not is an 
other consideration) and the quiet, meth 
odical way that did not involve the making 
of all sorts of allowances for men and 
machines, went with them. Grey carried 
his office ideas, unconsciously perhaps 
into his judgment of Ben, and he directed 
his advice and criticism along the same 
lines. “Hold them right down where 
they belong, and do not let them get slack 
in the details,” he would say 

Brown was different: he realized th: 
value of time and did not want things to 
pause. He also realized the importance 
of selecting the right man for the job. He 
did not seem to realize the importance of 
letting Ben have time for the experience 
of these things to bear fruit; besides that 
he knew Ben too well, and while he feared 
the result of his weak points he did not 
give him proper credit for the strong ones 
“Change Andrew to that job; it will take 
Morris forever to get it done. He does 
not seem to know what he is about.”” Mr 
Brown did not know that the uncertainty 
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was caused by criticism of Mr. Grey, who 

had been there a few minutes before. 
Mr. Craft the 

driving people to buy, and he was a good 

“No use to get too rash, Ben- 

You and 


people where you can't get them any other 


knew impossibility of 


salesman. 


nie, my boy. can lead coax 


Way That was his way of helping Ben 
when he chanced along at a time when Ben 
had thought necessary to inform a man 
rather energetically that things must be 


that there would be troub'e 


With no real respect shown for him by 


different or 


- cr l 
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FIG. I SECTION OF WIRE NETTING 
those above him, can it be any surpris¢ 
that Ben often heard remarks about “a 
straw boss,” or “a dummy take the 
damning?” The harder he tried the more 
it seemed that things did not come his 


way, and, while he did not have the matter 
irranged very logically in his mind, he 


felt that he was a failure under the con- 
ditions, and when he overheard one man 
tell a new arrival: “You just watch the 
owners, especially Brown. “Never mind 


the foreman: keep him here to 
look at,” he 


signed 


they only 


went into the office and re 


The firm did not seem in the le: 


prised, but asked him to stay 


days until they had a_ chances ol 
around a little; this he agreed to, and one 
day soon after he was called in to meet a 
man that the firm thought would suit 
them. This man had been around the 


shop for some little time with Mr. Brown, 


but Ben had not thought from his actions 
that he was the coming man 
This man was talking to the members 


of the firm as Ben walked 11 


could not help hearing the c 


marks, “. find me always willing 


to carry out any orders that you may give 


4 , 
Is clearly 


that in 


me, so long as it recognized that 


there is no authority any way inte 


feres between me and the men. I am re 

sponsible to you gentlemen, but the work 

men in my department 
and to me al 

not fair to mé¢ 

did not 

that way 


are ré¢ sponsible to 


me, Anything else is 
And they 
talked to in 


ne 


or to the men 


seem to resent being 


Don’t condemn Ben too harshly; next 


to knowing a thing comes the ability to 
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learn it, and the men that have worked for count of the varying diamet i the 
him over at Minter’s do not have any com-_ former 
plaint of a straw boss, or of a kicking post Fig. 3 is an outline sketch showing the 
or figure head, and Minter knew all about ram C and bed D, each with its set of dies 
his failure at the other place before taking In this view the ram C has reached its 
him on lowest position, where it remains for 
Oh, yes, the new man got along he tim I ping di ive 
Grey, Brown & Craft's. He insisted on looped the length-wires IV” up 1 dow 
having his proper place from the begin 
ning, and is careful that it is not en 
croached upon. Over Minter’s Ben does , 
not have to do any insisting All of the | 2 (B 
insisting that is necessary ve done in Y 
hat line is done by Mr. Minter himself aS S| | | 
ut it 1s done so q lv t 1 | | 
iticed by he } | } I 
: TT! oO a 
| } | 
Making Wire Netting. qd | ; isi ti 
Chas. W, James, of 4140 Parrish street, “7 Vc] a 
Philadelphia, has invented a machine for 
making wire netting which embodies som 1 i 
interesting examples of wire-working d LAV , 
vices Lib me 
Fig. 1 shows a small portion of wir — = —_ 
netting such as made by the machine and af} 
appurtenances here spoken of, [The cuts — 5 
with the article are not all to the same 
scale.] This sample was of 3-16 inch wire = 
ind 34 inch center to cente1 It may of = alllalhictinsademasgbuann 
ccurse be made of other sizes of wire and ECTION THROUGH CENTER OF MA 
with other spacing, the dies being provided HINE WITH T 
to correspond. Throughout this paper the 
continuous wires, or the wires running alternately forming a ied t p-and 
lengthwise, will be designated by the letter down loops extending across them 
11” and the cross-wires by the letter 1 he dies // have a groove he 
For this operation a special press move ente! f their ends, forming a passage 
ment is required, and this is indicated in through which the cross-wires M are ted 
Fig. 2. It is necessary that at each end The resu it the cross-wires M also 
if the up and down strokes of the ram pass between tl heds of loops, thus a 
here shall be a cessation of motion long complishing the weaving 
enough for the cross-wires to be inserted, Fig. 5 shows the die ed the 
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1G. 3. RAM AND BED WITH DIES AND FEEI 

and this is accomplished by the cam ping of ength-wires IV, with the 
with the concentric face. This cam oper- cross-wires M inserted. It also shows the 
ites between rollers the lower of which earing knife and dic he cross-wireé 
runs in bearings on the sliding head or M, before going through the grooves in 
ram C, the upper roller being journaled the looping dies, pass through h le 

in yokes B’ connected to C by the upright the shearing die, and over the cutting edg 
studs C’. The springs operate to take up of the shearing knife. When the ram ( 
the slack which might otherwise occur rises, the earing knife cuts off the cr 

between the cam and the rollers on ac- wires from the g lengt it f of 





AMERICAN MACHINIST 





February 4 


1904 


>) 





























aan W H 
Came! r | “<s 
(ete : b. a Lb i i i j J 
) a a -- — — —— —— J 
| M M | | | [or 
\ | C ug kdg | 
Cut kd mhen Ni | | 
= D . : 
-< f \ 
I Shea D S > J ad ? 
——__——~—---———__—. 
socalled 2 Ss pinnate ——_——__— ’ Machir.ist 
FIG. 4. END OF RAM AND BED FIG. 5. FRONT OF RAM AND BED WITH DIES. 
the holes. The shearing knife is open on the top dies to free themselves from the feed rollers are located far enough away 
one side, so that the cross-wires M, after wire. Now, during the remainder of the so that when the lift bar E raises the 


they are sheared off and woven in, can be 
moved back through the machine along 
with the length-wires when moved by the 
feed rollers. The face view of the shear 
ng arrangement is shown in Fig. 4. 

lift-bar £ 
across the front of the dies. A front view 
portion of it is shown in Fig. 6. 


\ wire spacer and extends 


of a short 


It has a number of oblong openings equal 








Machiniat 


FIG. 6. WIRE SPACER AND LIFT-BAR. 


ly spaced throughout its length. Through 
these oblong openings the length-wires Il’ 
pass on their way from the feed rollers A 
and B. The function of E is to keep the 
length-wires IV equally spaced and to free 
the wire from the dies, after it is woven, 
so that it can be moved on through the 
machine. As ram C 
also, but the wires W do not rise 


rises lift-bar E rises 
owing 


to the oblong holes—until plunger C has 


upward stroke of the ram C, the wires IV 
have come in contact with the bottoms of 


and as the bar con 


the oblong openings, 
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FIG. 8. SPACING BAR FOR LENGTH-WIRE 
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tinues to rise, it lifts the wire free from 
the bottom dies also, thus centering it be 
tween the two sets of dies, as shown in 
Fig. 7, when it has been moved forward 





























risen about half its stroke. This allows in the machine by the feed rollers. Thes¢ 
i 
f 
Cc K 
s 
is ake | 
A | 
a | 
[Hi i= a 
a So H| I+ 
ete 
iiiime<a—s = i “ , oe ee 
E| | ¢F ayn 1 Tt 4) 
| f © am 
1 
/ 


OO 


FIG READY FOR 


DESCENT OF 








D 





American Machinist 


RAM 


length-wires IV it will only spring them 
and not put a set in them. 
J is 


notches to receive the wires IV and keep 


a spacing bar, having equidistant 


them in correct lateral position. It runs 
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FIG, 10. THE WIRES ARE SET 
the length of the dies, Fig. 8 being a front 
view of a short portion of it, the project 
ing the 


beveled so as to catch the length-wires I|I’ 


ends formed by notches being 


as they descend with the ram C, Fig. 7, 
and center them where they are locked by 
the tightening dies K. 


dies K depress the length-wires IV 


These tightening 
down 
on the cross-wires M, crimping the latte: 
and also putting a more perfect crimp in 
the length-wires themselves, thus locking 
both 


shown in Fig. 3. 


sets of wires with one another, as 


Spacing blades J’ set in 
the tightening dies A to center the cross 
\J, the same as the bat 


wires spacing 


does the length-wires II”. A side view of 
them is shown in Fig. 9 


The feed and B 


mittently rotated when the dies are opened 


rollers 4 are inte! 
bringing forward another portion for the 


dies to act on, the wires IV’ coming from 
the feed rollers all on the same horizontal 
Then the ram C descends with the 
the 


centered over the 


plane. 
lift-bar FE, 
spacing bars J and J’ ar 


and the wires on meeting 


dies where they are acted on by the dies 


the wire being crimped, and two more 
cross-wires fed in. Ram C rises, shearing 
off the cross-wires, the lift-bar E again 


centering the work to be moved by the 


feed rollers for another operation 
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The mechanism for working the feed Patents Which Obstruct. f y of ap 
lers is not shown, but they receive thei The following paper, reproduced nearly pli vaten 
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claims on which he has been allowed a 
patent: 

In 1898 the United States Navy Depart- 
ment issued specifications for three battle- 
ships. On page 37 of that specification 
there is the following requirement: “‘Lift- 
ing gear to be previded for all armored 
hatch covers which can be worked by hand 
power from above and from below. Such 
shutters and doors of armor as may be 
directed are to be fitted to be opened and 
closed by electric power, the electric power 
appliances tobe worked without disconnect- 
ing the hand gear.’ And on page 49 there 
is the following requirement: ‘The prin 
cipal sliding water-tight doors below the 
protective deck, as directed, to be operated 
on an approved system by power, each 
such door to be capable of being operated 
by hand or power from either side, and all 
to be capable of being closed simultane 
ously from a distance by power from two 
stations located as directed. The distance 
control must not incapacitate each door 
from operation on either side at the door 
by power.” 

A company had been making doors for 
such use under patents. These were at 
first hydraulic doors, but after some ex- 
perience with them new patents were ob 
tained for doors operated by air, and now 
this company has bought or otherwise se- 
cured patents for doors operated electric- 
ally. The claims under these patents are 
all very broad and cover the combination 
of a door, the bulkhead to which the door 
is secured and the mechanism for operat- 
ing the door. Now, bulkheads are not 
new, doors secured to bulkheads are not 
new, and mechanism to operate doors at- 
tached to bulkheads is not new. But 
to come back to our case: In Octo- 
ber, 1808, the contract for one of these 
three battleships from whose specification I 
have quoted was awarded to the company 
with which I am connected, and, after the 
more important matters connected with 
the beginning of such a contract were at 
tended to, I began to consider how I would 
meet the requirements of the specification 
as to doors and hatches to be operated by 
power 

Some time in December, 1898 (exact 
date unknown, for we never consider that 
what we do at any time may be required 
as evidence in a patent case), I talked this 
thing over with our electrician and decided 
to operate these doors and hatches by elec 
tric motor, using the ordinary vertical slid 
ing door frame and screw, simply taking 
the doors we had been making for years, 
applying a special motor to operate the 
screw and using the control devices that 
we had used for other purposes, it never 
occurring to us that any invention was 
required to meet the case 

We could not start the plans for these 
doors for some time, owing to press of 
other work. I find, however, that on Feb 
ruary 13, 1809, I wrote the president of 
our company, who had = sent me a 


proposed plan from the other com 
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pany offering their hydraulic doors 
for use in this battleship, as follows: “The 
number of vertical sliding doors for the 
ship has not yet been determined, nor what 
number of them should be operated by any 
power system at a distance. Our intention 
is to devise an arrangement for operating 
them by electric power, and we will take 
it up as soon as we can possibly get at it. 
The prices given for these doors are alto- 
gether too great to make it advisable to 
think of using them.”’ About this time I 
think that we must have begun to make 
plans for these doors, as the contemplated 
plan was signed and dated May, 1899. A 
sample door was made, and a sample por 
tion of bulkhead to which the door was 
attached, the bulkhead being in the form 
of a tank to test the water-tightness of 
the door. This was set up in the ship- 
yard some time about July, and the door 
was thoroughly tested and found to oper- 
ate very satisfactorily. Here, again, I 
cannot fix dates, for it never occurred to 
me that I was inventing anything and that 
evidence would be needed to establish who 
the inventor was, there being nothing new 
about any of the devices used. When the 
door was found satisfactory, the plans 
were submitted in the usual manner and 
approved, and the work was started. 

In November, 1899, I was in New York, 
attending the meetings of the Society of 
Naval Architects and Marine Engineers, 
and there learned that the naval construc- 
tor at the New York Navy Yard had been 
getting up an electrically operated door 
to meet the requirements of the specifica- 
tions from which | have quoted, and had 
a sample one set up at the yard. He in- 
vited me over to the yard to see his door 
and note in what way it differed from the 
one I had designed, so I went to see it 
and found that it also consisted of a 
combination of well-known devices, al- 
though differing from mine. He_ used 
a rack on the back of the door instead of 
a screw, the pinion gearing with the rack 
heing carried on a shaft, which also car- 
ried a worm wheel, in which the worm on 
the motor shaft geared. This was not so 
simple as the motor direct on the screw, 
as I had it, and has not proved so effect 
ive, We talked freely about the difference 
in the doors, each trying to show the other 
where his door had the advantage, but 
neither said anything about being an in 
ventor 

\bout a month after this the naval 
constructor made application for a patent 
on his door, with broad claims covering 
the combination of a bulkhead, a sliding 
door and motor, with controlling devices 
for operating the door. This patent was 
granted in 1900, sold or assigned to the 
before-mentioned company, who have 
Started suit against the company with 
which IT am connected for a large amount 
of damages and injunction against using 
the door I got out to meet the require- 
ments of a government specification, It 
may be said that such a suit will not be 
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successful, but it will cost the company 
several thousand dollars for its defense. 

I have stated this case at length because 
it is the best illustration I have at present 
of the kind of patent business that should 
be stopped. In this case (and it is repre 
sentative of ninety-nine cases out of every 
hundred) there is no invention required 
The door is the same as has been used 
for many years. The wedges that force it 
on the face when it reaches the proper 
position are the same as have always been 
used for that purpose. The screw that 
works the door, either vertical or horizon 
tal, is the same as has always been used 
When operated by hand it could be oper 
ated either at the door or at a distance 
By and by a specification requires it oper 
ated by power, and I decide to do it elec 
trically. For this purpose I use a motor 
such as we had used for telemeter pur- 
poses, gear thi. motor properly to the 
screw that operates the door, use well 
known devices for controlling the move- 
ments of the motor, both at the door and 
at a distance, and in doing this it never 
occurred to me that any invention was re 
quired to combine these various well- 
known devices. At the same time a gov- 
ernment officer, knowing what this speci 
fication required, also took a door, such as 
had been used for many years, with the 
wedges to force it on the face when it 
reached the proper position, discarded the 
screw that had so long been used to work 
it by hand, fitted a rack on the door, a 
pinion to work in the rack and a shaft with 
a worm wheel on the shaft—a motor with 
a worm on its shaft to work in the wheel 
and with well-known controlling devices 
\fter his 
door was finished it occurred to him that 


at the door and at a distance 


he had invented something in connection 
with it, and he applied for a patent with 
claims covering the whole combination 
The patent was granted and then sold or 
assigned to the company that brings suit to 
recover damages from others who had the 
door in operation several months before 
any patent was applied for. Had I thought 
anything was being invented when design- 
ing this door, I could have applied for a 
patent several months before the other 
Now an expensive defense must be made 
against the claim of the party holding this 
patent, although, if invention were neces 
sary to the securing of a patent. this party 
could not have obtained one 

I do not wish to be understood as op- 
posed to all patents. I believe in reward 
ing everyone who by invention or skill, 
succeeds in making new combinations of 
well-known devices to accomplish results 
whereby the public will be ultimately ben 
efited, and I would have such rewards lib- 
eral and sure; but patent claims cleverly 
worded to cover combinations of well- 
known devices—to accomplish well-known 
results obtained for business purposes 
that are to prevent others from using the 
same combinations or mechanical equiva 
lents I would abolish, and thereby stop 90 
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per cent. of the patent business, with de 
cided advantage to the real inventor, who 
at present is lost amid the multitude of 
imitation inventors and patent sharps 


What | 


ceived kindly by the general public 


would hardly be re 
The 
general public’s heart is quite soft in re 
It is 


inventor 1S a 


pr ypose 


gard to such things be- 
that the 


who needs protection, pursued as 


generally 
heved mechanical 
genius 
he is by a host of designing capitalists 


trying to deprive him of the fruit of his 


labor, his only protection being the patent 
laws. The individal who touches the 
public heart as a struggling mechanical 
genius, who will be crushed if not pro 
tected, does exist, but he is very rare, 
and one of the reasons why he has no 


chance is because of the multitude of pre 
the 
of so-called inventions upon which patents 


tenders. Remove vast accumulations 


have been granted which have neither 


merit nor novelty, then there would be 
some chance for the public to find the 
real him in such a 
the 


This might be done by either 


inventor and reward 


manner as would ease public con 


science. 
granting a patent where a real invention 
has been made (such a patent would have 
a value which under the present conditions 
is hardly possible) or the claims of an 
inventor could go before a commission 
composed of business men, each of high 
standing in his line of work, and so con 
structed as to 


the whole field of 


applied mechanics and processes of manu 


cover 


facture, who would administer to the in 


ventor from the public purse a direct re 


ward, which would be in proportion to the 


merit of the invention. There would. no 


doubt, be many objections to such a 


scheme because of the multitude of patents 


issued on what are not in any sense in 
ventions, the holders of which reaping 
where they never did any sowing All 


that multitude of patentees, including 


those whose business it is to 
for patents 
protect them in the sole use of them, 


prepare the 


way inventors to obtain and 


and 
the still greater multitude who expect to 
although in no 


many objections to 


he patentees, sense inven 


tors, will have 


any 


method such as I propose, by which the 


real inventor might be able to bring him 
self into the light and receive a just re 


ward for what he has done. It is because 


of this strong opposition that TI have 
brought this subject before the Technical 
Society in the hope that it may be fully 
discussed. Some of the most prominent 


men in the application of the mechanical 


arts to our industries are beginning ti 
look for some way whereby this huge it 
cubus can be lifted from the free use of 
mechanical combinations that have beet 
free until some clever patent expert 
whose client wanted a patent, was ible te 


so word a claim as to tie up the use of 


some well-known device It may be 
claimed that the examiners at the Patent 
Office are competent to protect the publi 
from the evils I have pointed out, but 
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these men know nothing of what is going 
the 
the 
progress, are being made every hour of 


industrial establishments, 
that 


on in great 


where real inventions, result in 


the day with no thought of protection 
from patents. The Patent Office exam 
iner is concerned only to find whethet 


thing 


not patented tl 


someone has e same 
or combination of things before 
The real inventor has a harder time to 
satisfy the Patent Office expert than the 
combination man rh 
have something that is entirely 


Office, in all Its 


new, sonic 
thing which the Patent 
years of collecting, has never had before, 
but the combination man has only to make 


a new arrangement of words to describe 


his 
to protect the public 


claim. The courts also are supposed 


against unjust pat 
but, besides the expense involved in 
defending an for 


the difficulty of 


ents, 


action infringement 


there 1s procuring evi 


dence of use. If one has to go back sev 


eral years for it, it is often difficult to ob 


tain. Drawings, made without any thought 


of their being required for anything ex 


cept to out the work by, are often 


get 


found without date Instructions are 


often given to carry out work in a certain 
way without any evidence being preserved 


of the when and why of such instructions 


Those who are engaged every day in mak 


ing all sorts of mechanical combinations 


to fulfill requirements in the 


work under the various 


specifications 
that describe the 
contracts they are endeavoring to execute 
have no visions of fortune through patents 
They do 


themselves inventors, and they never think 


them not conside1 


coming te 
of evidence in regard to their daily work 
Yet these are the men who have advanced 
mechanical arts to the place they oc 
to-day 


the 


cupy in the industrial world of 


We are all more or less interested, eithet 
directly or indirectly, in patents. My sid 
of this question is not the popular side 
I have long felt it to be the mght side | 


have brought it forward at this time not 
on any sudden impulse It has been a 
growing conviction with me for the past 
twenty years that a change is needed in 


the patent laws and that this eed is 
growing more urgent every day 
The paper bv Mi Dickie was ! lowed 


at a subsequent meeting by a mucl 


paper by Mr. John Richards, of San Fran 


cisco The criticism of the Patent Office 
by Mr Richard was not nimical but he 
aimed to show how it is hampered by the 


mpossibility of securing full 
and by the gradual accumulation 


aminers 


of precedents and ru 





followed. He gave a couple of instance 
f the curious operatio1 ind effect f 
present practice 1 f lows 

Among those interested in the subject 

is a matter of common knowledge 
nventions pertaining to hydraulics have 
for many vears past met with scant en 
couragement in tl American Patent Of 
fice, and that in example, our water 
wheel prac Ce i veryv extensive interest 


France, 


Eng 


} 
| 


and, Germa 


L4, 


ain types distinctly behind that of 


and Hungary, 





a fact that appeared when the Niagara 
Commission met Londo 1800 con 
side r er wheels tf e Niag 1 Falls 
scheme American makers presented n 
plans t the sideres 
even 1¢ 1 ep rt eN ept 
ne t r fi San | ( i t 
gen i] heels ( | ] d tiie 
prepare 

Pri e turl practic ’ 
trv, except t e type, the ce pedal 
or ce S« ed né cam from 
France, and st examples in use here 
were made under the patents of Fourney 
ron and Jonva the Girard type, that 
was best suite r use at Niagara and 
for high heads 5 t until 1893 made 
in this ntry ind w then so 
badly made as t 1, so that no impulsive 
acting wheels any kind were made, 
down the evolut f the tangential 
type on this co 

How country where so much water 
power is employed under all kinds of heads 
and conditions id go on until a few 
years with any manufacture of the 


Jearum 


the Patent Ofte 
cation n | 
of he unhiliec 
Spec hic 
well-w1 en tT 
whi wheel 
Tr] yprica 
ed.’ fill 
bef d Mr 
with ( 
vas 1 ye ft 
pea iT crTwis¢ 
n ecau 
unab \ 
make ery 
Inve I 
reject 
\b TS0oo 
Escher, Wy 
ind, began m 
same ty] nd 
ended ve 
| é 1S 
em l 
Qo0 o 

t Niag \ 
nos #1 . 

1 

d rene 
I r 
ered full desig 
1 
1es¢ \\ 

n ics Nr \ 
how , te 
+} 

} 
] 


1 
Atkins 


s known as the Girard 


r partial turbines, one 
1 urope, w ip 
e the tory T ome 


operated 


\\ promptly eject 
1 ( ! id cen seen 
<u being po man 

dat valid beside 

i te | ca ip 
ind, as the patent uld 
f reyec n e wa 
nve 1 ‘ ent t¢ 
cce I vhee the 
ne 1) by 

\Me T 

f Zuricl Sw er 
gw ( rf the 
p e rapidly ex 
né esner \ n 
T ( | i ] ive 
‘ yin 

I il ( 

( trom draw 

M & P 
. ] . ith 
) I nd 
he con 
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at an advanced age in the Me 
Philadelphia 
inventor, perhaps 


was living 
hanics’ Home in 


He was an original 


st to discover and explain what are 
alled impulse or open-turbine wheels, in 
than 


which the discharge vents are larger 


the inlet ways, and was the first, in this 


clear 


this 


country at least, to lay down in a 


manner the principles involved in 


kind of 
tangential type extensively made and used 


water wheels, which include the 


on this coast. 
Suppose the patent of Mr. Atkins had 
been issued in 1853, even with all the ob 


jections that were urged against it in the 


Patent Office, no one will doubt that the 
inventor's representations and his_ better 
understanding of the subject would, in 
either a business way or even in suits at 
law to defend his invention, have been 
quite sufficient to work and sustain his 
patent; and if this had been done, this 
country would have reaped a great re 


ward from the invention 

it is contended that 
should that a 
wheel would operate when not filled and 


not the examiner 


have known turbine water 


when the discharge passages had double 


the area of the inlet Ways \ recorded 
opinion to that effect would by no means 
Atkins’ patent if it had 
been issued at his request, but 


took 


have destre ved 
“rejection” 
away his power of utilizing the in 


and destroyed it, whereas it is 
the 
tained his claims, notwithstanding the ac 
tion of the Patent Office. 


| could go on and show that in centrif 


vention 


quite sure courts would have sus 


ugal pumps, gas engines and other im 
portant manufactures procedure in the 
Patent Office has hindered progress. Just 


I have failed to have a dis 
impulsive-acting 
and pressure fluid machines operating by 


Soth 


at this time 


tinction made between 


steam types seem to be in one 
class, although their manner of operating 
is essentially different. 

It is like the old problem of 1853, or, 
rather, is the same problem over again, 
and the result is that there is not a manu- 
facture of impulsive-acting steam engines 
in this country that is not either an imita 


tion of European practice or paying trib 


ute to foreign inventors. The first suc 
cessful engines of this type, of which | 
have any knowledge, were made about 
eighty vears ago by William Avery, of 
Syracuse, N. Y., an uncle of Prof. John 


E. Sweet, who made fifty or more, and, 


is | have just remarked, there is not at 


this time a separate division in) which 


these engines could be classed in the Pat 
ent Office 


In 1805 a distinct invention in ignition 


ipparatus for gas engines was made by 
Mr. Geo. E. Hoyt, of San Francisco, in 
which the “time function” was regulated 


by resistance and distance of flow of the 


gases into a tube, having a small bore 


about 1-30 inch in diameter. This inven 


tion was presented and persistently prose 


before the Pate t Office for two 


cuted 
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years. The inventor sent to the office 
tubes 5 inches and others 30 inches long, 


with affidavits to show that both had been 
on the same engines under the same con- 
that it the 
and 


ditions, and was contracted 


bore, resistance consequent velocity 
of tlow into the tubes that determined the 
time point of ignition. 

The claims were rejected by the prim- 
ary examiner on irrelevant references, and 
by the examiners-in-chief, and was aban 
doned because the parties in interest con 
cluded, and yet believe, that the invention 
was opposed on technicalities and not con 
sidered on its merits as an invention. This 
was the last application for letters patent 
filed in this that 
They are still prominent makers of gas 


country by company. 
engines here. 

One examiner will be said to act care- 
fully and impartially; in another division, 
it will be said, nothing escapes rejection, 
and attorneys dread to send in cases. Any 
experienced solicitor of patents will con 
firm this 
in the fact that the present rules do not 


statement. Its significance lies 
provide impartial administration. 

There is no intention to disparage or 
underrate the 
large number of officers in the Bureau, 


eminent attainments of a 
but even these are bound by a routine of 
rules and precedents that prevent personal 
and responsible action in technical mat- 
ters. They are bound to consider terms 
and forms of speech that are purposely 
made entangling and obscure, and not the 


essential facts. 





Relation of Employer and Employee in Reference 
to Inventions.* 


BY GRAFTON L. MCGILL, 

It is an elementary principle of law that 
patents for inventions shall be granted to 
the the improvement. 
The first inventor is he who first perfects 
the invention and renders it capable of 
He 


patent, and although at 


first inventor of 


alone is. en 
the 


successful 
titled to a 
time of completing the invention others 
were in the field engaged in developing 
the same idea and experimenting to that 
end, his rights are not affected, unless it 
is that 
was at 


operation, 


one who conceived ahead of him 
the time that he entered the field 
using reasonable diligence in adapting and 
perfecting the invention. 

It is the policy of the law to secure to 
right to and 


for their inventions and afford redress for 


inventors every protection 


unlawful trespass by others. Patents are 
property. They are given as a considera 


tion or reward for the benefit inuring to 


the public upon the expiration of their 
term. There are no restrictions imposed 
by the law upon an inventor's rights to a 
patent or protection thereunder. Indeed, 
there is no benefit available under the law 
which guarantees more liberal protection 
than that of our patent system. No dis 
tinctions arising from situation or busi- 

*\ paper read before the Modern Science Club 
of Brooklyn, N.Y 
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one 1s 


No 


barred from receiving a patent for his in 


ness calling are recognized. 


vention, with the single exception of em- 
ployees of the Patent Office, and even that 
restriction is waived upon the employee 
leaving the Office. He then 
though it 


may patent 


his invention, was conceived 
prior to or during his employment. 
But these general rules must necessarily 


find exceptions arising from the relations 


which individuals assume in their busi- 
ness and with reference to their inven 
tions. Labor and inventive genius may 


be required in the development and reduc- 
tion to practical form of a basic invention. 
Suggestions as to the mechanical embodi- 
ment and method of operation of a prin- 
subordinate to the 


ancillary and 


may require the services of 


ciple 
main idea 
men skilled in the art to which it relates 
and competent to work out the invention 
into practical form. Under 
stances the persons who in the course of 


such circum- 


their employment incidentally create use- 
ful inventions; those who are employed 
for the purpose of 
who make subordinate suggestions to the 
inventor of the basic idea, assume rela- 


inventing and those 


tions which remove them from that posi- 
tion of equality in which it is the purpose 
of the law to regard them as standing. It 
becomes necessary to establish doctrines 
applicable to the nature of the relations, 
and in doing so, and at the same time pre- 
serving as far as possible in each indi- 
vidual the right to his own inventions, 
the courts have had no easy task, and the 
rules they have laid down are character 
ized by a desire to effect the greatest good 
for all concerned. 

These relations naturally are of most 
employers 
for 


between 

The attitude 
merly assumed by employers of discourag 
ing their employees from developing 1n- 
ventions, through a possible fear that such 
the articles, 
sold or employed 


frequent occurrence 


and their employees. 


inventions might supersede 


machines or methods 
by themselves, has, in recent years, very 
materially changed, and it is rather the 
desire now to encourage and facilitate the 
inventions of the employees. This is due 
in no small measure to the fact that the 
merit of the employee’s invention has as- 
serted itself in spite of obstacles, and be 
cause in the progress of the arts so essen- 
tial is the work of the skilled mechanic 
that he is indispensable in the reduction 
of many important inventions to practical 
form. This resulted in 
new field of employment devoted solely to 


has opening a 
the exercise of inventive genius and me 
skill. Instead of the 
being merely an incident to employment 
The 


employer is always ready to adopt an in 


chanical invention 


it is now often the sole consideration 
vention which will facilitate his work, re 


duce the cost of manufacture or 
the efficiency of the articles he produces. 


promote 


An employee, skilled in his work, soon in 
vents means for attaining some or all of 


these objects. 
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Let us consider the relations in the order 
the 


ex 


they are stated above. First, where 


} 


employee's services simply involve the 


ercise of skill in his calling and do not 
require that he invent. If he, in the course 
of his employment, with the tools, ma 


chinery, material, me of his em 


ployer, creates an invention, it apparent 


that although he is the inventor and has 
produced only what his own inventive 
genius has made possible, yet something 
has passed to him from hi iployer, some 


benefit has accrued to 


in a measure obl 





ognizes this obligation and seeks to con 
fer certain rights upon the employe But 
these rights vary with « imstance ind 
also with the nature of the invention. If 
the employee perimits the invention to ¢ 
into use lt his mplover business and 
acquiesces n ich use, the iw presume 
that he so intended, and t by permitting 
it an implied license was created confe 
ring upon the employer the right to use 
the invention. But the 1 e of the in 
ve n must be ken it conside 
ation and |i W1S¢ he emplove 1S S 
for obvious that if pl ge pre 
be the subject f the inventior ind the 
employer printer, using tl re 

yusiness, a different situation exists from 
that whe nvention relates t L pro 
cess of reducing ores, and more t vari 
ance yet W th the situation where the n 
vention comprehends a product made and 
sold In quantities, as Ve I d 
the employer is engaged in their manufac 
ture and sal The gener rule is that the 
employer is entitled to use only the speci 
fic machines made under his employment 


but while th to the 


instance 
given of a pri obviously it 
could not determine the 


the 


1 involving 


indi 


process 


visible, and to confer any right whatever 
upon the employer he must be permitted 


to continue its use. Where the employer 
has been making and selling an article in 


unlimited quantities and without objection 


he 


have 


from t employee, the latter will be held 


to agreed t such ifacture 


pres 


portionately to tl 


and 


sale, and thi will ro 


grow | 


iat the employee 





apse be 


allows to « 
It will, of cour 


rting his rights 


the relation now being discussed c 


on behalf of the employer merely a 


or right existing 


nly between himself and 
his employee and not capable of tran 
bv the emplover a: +t th } 7 

by the employer against the wishes of the 
But if 


a third party, as another comp: 


mploys 


use the invention, 


employer 


in con 

tinuing the s But in al ( nstance 

given the ela n does not ffect the tit 

to the patent or the invention which it em 
braces. This remains in the employee 

Conside 2g w those who are em 

ployed to use their skill and inventive 


improving the machine 
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pliances, or methods used by the employer 
Here the employee offers his skill and in 
genuity in inproving devices as the value 
pass to t employe 1 return for the 
salarv thx tter 1s to pay Phe essence 
f the employment is t reate a_ benefit 
e employer USINeSsS When this 
S tion prese e€ inventions of the 
‘ vee whi re wit e t is of 
he cor ict b Yr €X¢ ve t e em 
plover, an eCWi1s¢ titie e patent 
d the monopoly whi create B t 
s necessary to fuily ] ehalf of 
ce ¢ yOY ( ( Wa \\ t] 
ern t greem hat the 
W ) ) ¢ , le 
| V ( 1) | \\ ati 1g 
\ ‘ enc g to sup 
Ss \ cree 
sfer of thi nt title t en 
Ve \1 V¢ ) 
mn t le of the law 
‘ f f ¢ ) ‘ 
: wilene. ¢ Aits : ae 
greement t ssig g ) paten 
g rres Vv oral It 
I ‘ \ now ng as 
c is f | I vl 
I el l it d 
pp f ) t \nd_ yet 
‘ 9 ‘ 
ete ( ‘\ it \ 
ores é it 
eged s 1 W 
pre 1 inding 
not mu t were 
ecise, and therefore g id indefinite 
r Yin Il f C 4 irt f dec Ct 
t the tit ha é nvevec e em 
ver, In one ( employee made an 
nprovement w vatented and after 
vards left plove In the suit to 
ern | g t nvention direct 
lv opp g te vy was offered to show 
ter if oreeme he vec he 
employe nd lover On behalf of t 
employer maintained tl the em 
plovee mere f rT he n Cece 
ry to patent nproveme d said 
he would 1 wal 1\ erest in the in 
vention. O ehalf of the emplovee this 
\ denied, he sting in substance that 
the company offere pay the expenses 
ind that 1eT \\ no understanding a 
to the ] t ] nvent 1 Th Ss Cas¢ 
s carefully dered by the Circuit 
Court the trial and by the Suprem« 
Court of the U1 1 State n appeal. The 
we irt said that ere the testimony 
yas s cont ng ie¢ circumstances must 
gover 1 | t ea determinatior 
It t e g ] not only had the 
employe eC f he purpose of 
proving l t equence 
) luct Ss were W d eel g ed 
; } P nr we + \ ] ( oht 
vas wl g e been re nably 
ected—tl S vent was not of 
] d generic 1 re as to have 
é mpossible of contemplation by the 
parties t he agre eC! ind th ( 
fore, the invent nd title to the patent 
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of the basic idea who employed him for 
its reduction to practical form. 

The doctrine also applies to the situa 
inventor forms a partner- 
the 


tion where an 


with one who advances funds 


» protect and exploit the in 


ship 


necessary t 
This situation is of frequent oc 
The the 


vention. 


currence partner at financial 


end of the firm may devise an improve 
ment upon the invention and may, as has 
often been done, seek to patent the im- 
provement for himself; but if such im- 


provement is ancillary to the main idea 


brought out by his partner, if it compre 


hends means of construction, or relative 
arrangement of parts, or treatment of ele 
ments, or proportion of ingredients, tend 


ing to promote the efficiency and utility of 


that main idea or broaden its scope of 
application, such invention is merely 
subordinate and cannot be regarded as 


belonging exclusively to the inventor. Of 
course, a further ground upon which no 
patent should issue to this partner is that 
he, having entered into contract relation 
to €xploit a principal invention, is not en 
titled to the right to his im 
provement when 


exclusive 

the 
an elaboration of 
the 


very spirit of such 
the in 


the 


improvement 1s 


vention which forms subject of 
contract 

Chis doctrine has sometimes been over 
looked by the Patent Office when deter 
mining by interference proceedings the 
rights of rival claimants to a patent for 
the same invention. Most of the cases de 
cided there simply present the situation of 
two or more inventors independently 
working along similar lines to attain the 
same end, and the main issue is priority 
of invention. But is shown that 


more of the litigants stand in an 


where it 
two ol 
analogo s to any of those just 
discussed, the 


be subordinated to the unchanging 


attitude 


general rule of priority 


must 
canon formulated by the courts to meet 
the requirements of that situation 

In considering the various subjects 


treated herein, it may appear as if a hard 
ship must frequently result because of the 


which unsuccessful litigants 


ground on 
have been held without standing in court 
But it must be remembered that the policy 
f the law is to carry out that provision of 
the Constitution authorizing the grant of 
promoting the 


patents for the purpose of 


science and useful arts In 


this 


progress of 


irder to do it 18 necessary that the 


and doc 
that 


welfare be considered 
established 


considered that the right of 


genera 


tt looking solely to 


nes 
end. If it be 


the employer to use his employee’s inven 


tion is not reasonable, it must be remem 
bered that there are obligations resting 
pon an employee flowing from his em 


and benefits resulting from the 
If it be 


thought that the contract to enter employ 


plovment, 
e of his employer's property 


ent for the purpose of inventing, where 


employee's inventions become ab 


property of the employer, 1s 


ft trade, and there 


ict In restraint 


AMERICAN MACHINIST 


fore unlawful, it must be borne in mind 
that the underlying purpose of regarding 
as invalid contracts in restraint of trade 
is the protection of the general public. It 
cannot be extended to preclude individ 
uals from contracting so as to bind them 
selves under stipulated arrangements, for 
that very “general public’ which so jeal- 
ously guards against encroachments upon 
its rights, maintains as one of its fore 
most principles the liberty of each indi- 
vidual to contract with respect to his own 
affairs. In many of the cases where a 
possibly meritorious inventor has been de 
prived of his rights his loss has been solely 
due to his delay in seeking redress for 
their trespass. The equity courts are re- 
sponsive to appeals promptly made upon 
injury being sustained, but where time 
elapses and one sleeps upon his rights his 
standing grows weaker with the lapse of 
time. Tardy complainants often delay be 
cause to bring their action they must aban 


don a position more lucrative than the pos 


sible results of an adjudication in their 
favor. Equity often goes behind the facts 
relied upon to ascertain the presence of 


this situation, and it has generally found 
it, or an equivalent ground, before deny 
ing to a complainant that relief to which 


he appears entitled 





\ serious fire occurred January 22 at 
the works of the E. W. Bliss Company, 
Brooklyn. The main building of the works 
occupies an entire city block and the fire, 
which originated in the upper stories at 
one end, was finally subdued, One fireman 
was killed by falling from a ladder and be 
ing impaled upon a hook. It is stated that 
the loss is fully covered by insurance and 
that no delay will be caused on contracts 





story in the 
the 


started a 
that 
cutting 
so that the matches 


Someone has 


“news” papers some of match 


companies are the wood for 
matches ‘‘on the bias” 
break oft 


matches will be bought 


struck and more 


This 


surd, because people would soon learn to 


will when 


seems ab 


buy matches of other makes, and in fact 


such “trade tricks’’ as the above are ex 


ceedingly rare and almost invariably un 
successtul 
\ recent patent provides for the main 


tenance of a vacuum within the rim of a 


its bursting, which is 
a little 


fly wheel to prevent 
would 
of the 


more sensible—just than it 


be to get a vacuum on the outside 
rim to prevent its collapsing 


Nearly the whole of the 


neering of January 15 is 


issue of Engi 


Chiltan battleship “Libertad.” whieh was 
Chilian 
Sons 


Government \ 
& Maxim Phe 


ind illus 


built for the 
Messrs Vickers 

vessel is very fully described 
trated, and helps one to realize the fact 
that a modern battleship probably comes 
nearer embodying the full 
modern engineering science and skill 


ny other single structure 


devoted to the 
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Letters From Practical Men. 


Another Boring Bar Holder. 
Editor American Machinist : 

Mr. Osborne’s article, at page 16, about 
“A General Utility Boring Bar Holder,” 
interested me very much, I having been 
in the same boat; that is, having some long 
holes to bore and no tools at hand that 
would do the job satisfactorily. 


The rig shown was made to do this work 
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\ BORING-BAR HOLDER 
and proved to be very satisfactory, I do 


not send this to Mr. Osborne’s 


device, but to show how different people 


criticise 


having practically the same thing to do, 


devise ways to do it in some cases not at 


all alike and at other times very much 














alike. In this case, the bar and bushings 
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HOLDING THE REAR END OF THE BORING BAR 


were exactly the same as Mr. Osborne's 


and on that account are not shown 


Che bars were made double enders, how- 


ever: one end with the tool set straight 
ind the other end with the tool set at 
in angle of $5 d OTe’ th pom f the 
ol coming out of the corner of the bar 
to use for facing, for boring to the bottom 
f a hole, and also handy when wanting 
» use a larger bar than could be used 


tool. With the tool 


ahead of 


lit ot 
-¢ 


with the straight 


Way 
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the bar and often allows a bar of % or guess the bar will always swing out of should be raised in a vertical position, in 
\4 inch larger diameter to be used than level when the crane hook ts raised, and order to lower down ‘ e work nicely 
could be possible with a straight set tool. thus he is obliged to lower the crane hook, Very serious accidents have happened in 
The casting C takes the place of the shift things ene way or the other to suit’ connection with just kind of a job 
regular tool-post, and is clamped to the and then make another attempt. He finds The safest way to handle it is to make 
cross-slide, the tongue fitting the slot, and that it will still cant one way or another, what is known as h, either 
it the same time it clamps the bar by the and he is thus obliged to spend a lot of with a chain or rope, a wn in Fig. 4 
tightening of the nuts A The hole for time, and probably has to balance the thing Endless « | ed 
the bar was bored out slightly larger at by hand as it ts carried through the shop good vantag p, bu 
the center, as shown at 4, to prevent any A much more satisfactory way of handling é ve are g extra heavy i 
rocking. The clamping bolts have large this piece of work is shown in Fig. 2. An ery we fre \ eyond the ca 
square heads to fit the slot in the cross endless rope s taken and wrapped Nee pacity I ‘ )) \ ~ 1 ar 4 
slide and to prevent them from turning i1round the bar, as shown; the two ends’ ment for I g \ Timiy 
Che back end of the bar 1s held, as are then thrown ver the ‘rane hoo By atte tl I ‘ lig / | 
shown in Fig. 2, by the strap S. bolted to pulling the ve apa | d is ir \ ged ure 
3 I | I | 
the ways of the carriage, and by the eye torm trianesk 1 by making a guess at \ \ | 
bolt / \ thumb-nut could be substituted the center t g y and placing ( pe “ tlie 
in this place, as in practice it was found crane hook cover it, we are able to lift th ra ficie 
that a wrench was never required t id work at the fh ittempt 1 this wav Ww t er ove ( R 
ust In making this rig the casting ¢ may ( 1 nk nsiderably it of lire: t o 
vas cla 1) | n yp 1101 1 the cross slide tie centel I gray n Tt rie T 1m | 
nd the ] for the bar was bored with carry 1 \ me \ eve \ pert thet ere \ 
ring bar held between the centers safety useful t d re f " 
' , e ‘ , , ' 
the slot ) being cut afterwards In Fig. 3 show column for r show a. ()) \ 
M. H. Bat irill. It is a very difficult thing to rig up weight with tl ng W t 
—_—— his colum fter tl manner shown 1 f scratching put nd the 
Handling Things on the Crane. Fig. 1. A hook on the end of the chait throat T of t nd the end ( 
Editor American Machinist entered into a cored hole at -f; it is then” thrown over a dou rat ok at H 
There are many ways of handling things carried nearly » of the column ane Where 
i the crane; some are good and com then given a tur: nd from thence it lead ] ft r | g 
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keep these chains from abrading the fin 
ished faces, they are covered with leather 

In connection with this matter of using 
be to that 
many accidents have occurred through the 


chains, it may well mention 
failure of links, and others by the opening 


be 


annealed once or twice a year, depending 


up of various hooks. Chains should 


upon th ugh usage to which they are 
ubjected Steel castings should be 
avoided in. hooks as much as_ possible 


} 1 . 1 as 
where chains are thrown over the hook, 


for the reason that every time a chain is 
applied to such a hook and the weight 1s 
taken up, the links of the chain will press 
dents into the hook 

The traveling crane in a shop 1s usually 


kept so busy that we do not have time to 
hold pieces in position for an hour or so 
in order that measurements, ete., may be 
taken; for this reason we are frequently 


Many 


of work are held in position on the 


obliged to resort to a jib crane 


piece 

erecting floor by a jib crane in order to 
line up, etc. Thus in Fig. 8 we have a 
motor bracket together with the supports 


for it, all bolted up ready to be applied to 


the machine. It is a difficult thing to level 


this up by the ordinary means, and much 


time can be saved by having three turn 
buckles fixed up in a chain, as shown 
These can be attached to the bracket to be 
hoisted, as shown, and the whole thing 


he drawn up in place and leveled 
One othe 


can then 
by means of these turn-buckles 


be mentioned in regard. to 
Trial 


ve drilled into the pieces at 


thing might 


this sort: holes of large 


work of 
can | 


The bracket is then held up in 


dian CT 
A and B 
position and the holes 4 and B are scribed 
ott the The 
drilled and tapped and the brackets are 


on machin holes are then 


screwed into place with a tap bolt. The 
large hole will admit of shifting the 
bracket to the exact position. The other 
holes can then be scribed off and drilled 


and the whole thing bolted up permanently 
into place FRANK B. KLEINHANS 

Milling Machine and Bench-Lathe Chucks. 
Editor American Machinist : 

\t page 652, Vol. 26, is shown a bench 
lathe chuck, and I take the liberty of sug 
Phe lathe 

the 


gesting some 


s 


improvements 


chuck there shown necessitates con 


struction of a new spindle and the inser- 


tion of bulky parts, besides the waste of 


time in attaching, adjusting and detaching 

Fig. 1 shows a device for holding thread 
ed work in a Brown & Sharpe dividing 
head. It consists of a collet a of machine 


steel, case-hardened, the hole being lapped 


out straight, and the outside then ground 


on an arbor. The nut arbor ¢ is made of 


tool steel, hardened and lapped to a sliding 
fit in the collet a, the thread being lapped 
to fit the work, One or two threads at the 


end are ground off to the root to form a 


pilot, so that work can be screwed on with 
little loss of time, The rear end is thread 
ed to receive the rod f which has an elon- 


the cam 


gated slot near its other end for 
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g to work in. A washer 7 is bored for the 
rod f and provided with a bushing b which 
has a turning fit in the rear of the spindle, 
On the other 
a slot is milled to re- 


thus holding the rod central. 
side of the washer 
ceive the flat piece of steel 7, which passes 
through the slot in f and forms a bearing 
Plate 7 is secured to 
The 


manipulation of this device will be readily 


surface for cam 


washer 1 by 


5° 


two screws, not shown. 


understood \fter screwing the work on 


Poi] 
| 
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proper true with the thread. The jaws 
are made of tool steel, case-hardened and 
lapped straight to a sliding fit, and its 
shoulder is a running fit in recess formed 
which 


between the collar c and the ring d, 
of 
hardened, lapped straight and knurled, and 
\fter it has 


parts are made machine steel, case 


then screwed firmly together 


been assembled in perfect condition, it 


should be placed in a bench lathe, and the 


top of the jaws ground, having screwed 











FIG. I 


¢ the cam lever is pressed down, drawing 
rod f and arbor e back, and bringing the 
work against a, where it is held securely. 
When cam g is released, the work can be 
removed readily and without knocking it 
to loosen it from the arbor. 

Mr. 


referred 


Fig. 2 shows an improvement on 
Stabel’s 
to, by which it can be expanded about 1% 
When chucking 


piece having a larger hole than the other, 


expansion chuck above 


inch in diameter one 





it will be located accurately on the chuck, 


and consequently there will be no end 


movement-as in a split bushing 
done by simply milling five grooves at an 


This is 


angle of 10 degrees in the straight portion 
at the front end a, with an angle of 15 
degrees on the sides. It is advisable to 
grind the part which goes into the collet, 
holding it by the thread at the front end, 
this being screwed into a ring that has 
been shoved into position. Care must be 


taken to do this in order to bring the body 








NSION 


i iM 


MECHANISM FOR HOLDING THREADED WORK. 


it down to its lowest diameter, so when it 


is screwed up to a larger diameter it wil 
bear on the centers of the jaws; the cor 


ners should then be rounded off with an 
oil-stone to prevent them from dents, and 


from cutting the work. As chucks of this 


kind are expensive if used for only one 
size, the need of an adjustable device is 
apparent; the greater the variation the in 


strument is capable of, the more service 


able it will be. By increasing the angle of 


A 


= 
© ‘ 


Ni al 


A \ 








CHUCK 


> taper or increasing its length, any de 
sired variation may be attained 


Fig. 3 shows a Brown & Sharpe dividing 


head holding a draw-in chuck Che ar 
rangement consists of a collet, a bushing, 
a rod, and a ring. The collet a is made 


of mild steel to fit the head of the spindle 


like an ordinary center. At the rear end is 
placed a bushing b with a turning fit in 
the hole of the spindle, and a shoulder 
this bears against the round tail end 
the spindle, as shown in the sectional view. 
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The rod c has a %-inch hole through its 
entire length, and has a turning fit in the 
The 
forward end is threaded to receive all sizes 
1f bench lathe chucks. 
fitted with a round handle as on any ordi- 


hole of the collet a and the bushing b 
The other end is 


nary bench lathe, with a ring d driven on 
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this design will accommodate it to any 


machinist be 


using A hs 


style of chuck which a may 


MOoNRAD. 





A Driver for Threaded Work. 
Machinist: 
Seeing the driver for t 


Editor American 


hreaded work by 























to the rod between the handle and bushing FE. A. Banning, at page 1700, Vol. 26, re 
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FIG. 3. DRAW-IN CHUCK FOR DIVIDING HEAD. 


b to serve as a washer. This device is in- 
valuable for finishing small taps, reamers, 
etc., and other work right from the bar. 
No cutting off and centering of work is 
required, as with the old chuck whose 
jaws are bound to run out of true more 














DRIVER FOR THREADED WORK 


the in the 


way, so that the cutter cannot travel the 


or less, and most of time are 


required length. Since this chuck removes 
chese difficulties, it is believed that a trial 
of it sufficient to 
in such operations. A slight variation of 


will be insure its use 


minded me of one that I designed a short 
time ago for the same purpose and which 
I believe is better and much cheaper, tak 
ing the number of sizes it will accommo 
date into consideration 
that he 


different sizes from 3% to 7¢ 


Mr. Banning says 


made a carrier for each of the 


inch, inclus 


ive, and put a set in each of the toolrooms 
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sixteenths \ d mean nine carriers 
yy Mr. Banning’s 1 hod. With my way 
ill that is required is one carrier and nine 
bushes In the accompanying sketch the 
screw at the side to keep the bushes 
n position. Each bush should be stamped 
vith its size Cuerry Rep 

Points for Patternmakers, 
PROTRACTOR FOR SETTING BEVELS—SMALL 
GOUGES—A DRIP-PAN PATTERN 
HIN TEMPLET 

Edit American Machinist 

I once st 1 patternmaker’s kit a 
good home-made protractor to use in set 
ting an ordinary bevel. It consisted of a 
thin casting, lig y ribbed inside for 
trength, and having the top surface and 
rabbeted place planed The divisions 
were carefully scratched for every degree 
n the ter edge, while the pin A turned 
freely, and was kept from dropping out 
by a small pin underneath The top of 
I w consid ibly irger than the hole 

lled in the casting nd just one-half 
vas filed away \ common bevel could 
be instantly set t desired angle by 
placing the stock against the rabbeted edge 
B, and the blade gainst the flat edge of 
pin A In whatever position the blade 
might be, the edge of the pin would always 
be radial with the graduated ar 

Sometimes a patternmaker desiring a 
very small inside ground gouge takes a 
piece files the inside a 


of steel rod and 


t tempered and fitted with 


a handle as at 4, Fig. 2, but this is rather 
stubbed and after a short time hard to 
harpen. Fig. 2, at B, shows a piece of 











4) ~ IN A PATTI 
of the works. Having a separate carrier 
for each size appears to me to be un 
necessary. Instead of one for each size, 
I should make screwed bushes for the 


different sizes from 3 to inch, inclu 


ive, all to fit one carrier. Advancing by 


drill rod the s required for the cutting 
edge of the goug with a hole drilled in 
the end for an h or more, and then 
one-half of the rod where the hole comes 
s filed away This leaves a thin edge 
that can be g nd for a long time with 
ut difficulty 
co aaa eee 
| A 
| 
| 

IN Li 

bits 
RNM I I 

Fig. 3 show ne-half of a large drip 
cup patter hese patterns are usually 
made by turning a thi owl-shaped piece 
for the ends, then wing it in two, and 
making t with th ntervening 
piece, next letting in sma pieces across 
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the joints to tie them securely. Not long 
since I made one of these, using the kind 
of lock joint that has already been de- 
scribed in these columns, page 178, Vol. 
24, and for strength I think it can hardly 
be equalled. The piece between the ends 
was sawed to match into the turned halves 
while still a solid block; then the outline 
was marked with all three fitted together. 
It was then removed and bandsawed to 
shape. 

In making templets for any thin turn- 
ing, of which this job will serve as an 
example, where it is necessary to have 
two, one for outside and another for in- 
side, instead of laying out each separately, 
make the entire necessary layout at once 
on a thin piece, as shown in section at 
Fig. 4, and separate them with the point 
of a sharp knife. Then cut away the part 
representing the thickness of the piece 
turned, and the outline around what is 
shown in section. 

For thin templets to use in fitting sur- 
faces, either at the lathe or at the bench, 
I have learned that a stick of rouge rubbed 
on the edge of the templet is much more 


ee 
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A Test Indicator and Holder. 
Editor American Machinist: 

The accompanying drawings illustrate a 
test indicator which I have found to be 
very useful. Fig. 1 shows the body of 
the instrument with the cover removed. 
The tool carries, as shown, a pointer A 
which is of tool steel, hardened, ground 
and lapped to fit sleeve B and bushing C, 
rod A being shouldered near D to prevent 
it falling out of the sleeve. Member 4 
is of course the “feeler” to be brought in 
contact with the work to be tested or 
trued up. The sleeve B is bored to clear 
A except at the point indicated at D, and 
after being hardened is lapped out to fit 
the reduced end of the “feeler”. C is a 
hardened bushing which supports the in- 
ner end of 4; it is beveled internally to 
leave only about 1-32 inch bearing and is 
forced in the tap hole in E by screwing 
The pin A 
B and C passes 


sleeve B down on top of it 
after passing through 
through a clearance hole in EF, where it 
engages the forked lever F which 
works on a pivot carried between an ad- 


with 


‘usting screw in the body and a conical 
seat at G in the cover (Fig. 2). A silk 
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TEST INDICATOR. 


lasting than chalk. It seems to charge 


the pores of the templet, and leaves its 
mark on the work it comes in contact with 
a greater number of times, without a fresh 
application of color. 

Jonn M. RICHARDSON. 


thread fastened to one of the arms at the 
forked end of the lever (the other arm 
being merely a stop for the lever) passes 
several times around drum H, thence 
through a hole in the lower end of the 
latter countersunk at 


which is one side 
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so a knot to fasten the thread may be 
drawn into it. 

At J is shown a hair spring which is 
driven on the drum shaft, and held at / 
in a drilled hole in the body of the tool 


by a small knurled plug forced into the 
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FIG. 5. INDICATOR HOLDER. 
hole. The hair spring keeps an even ten 


sion on the thread by pulling on the drum 
from the opposite direction. On the upper 
end of the drum shaft is a watch hand K 
which is revolved by any movement of 
pin A and lever F. 

Fig. 2 shows the cover and dial with the 
watch hand at zero on the dial, The cover 
is a piece of sheet steel fastened to the 
indicator body with small machine screws 
and having a hole through it to act 
as the upper beaiing for the drum shaft. 
The dial has a beveled edge as represented 
and is fastened in place by means of a 


ring and two small screws. A piece of 
photographic film with the emulsion 
washed off is cut out and laid on the 


shoulder just above the pointer and held 
in place by a round spring of piano wire 
in the beveled seat L, thus effectually 
keeping the dial free from dust. 

In graduating the dial I fastened the 
disk in place on the cover of the indicator, 
then placed the indicator in a tool-holder 
and held it in the lathe tool-post and 
brought the end of A in contact with the 
face-plate of lathe, first, however, 
scribing a zero line on the dial. Then I 
forced the pointer against the face-plate 
till the indicating hand was at zero. Next 
I slipped a piece of sheet metal .o15 inch 
thick 


the 


under 4 and scribed a line where 
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the hand showed the .o15-inch line should 
be. Then with the sheet metal still under 
the pointer I brought the hand back to 
zero, and when I removed the sheet metal 
the hand O15 the other 
side, the total range established thus being 
.030 inch. I then proceeded to divide the 
distances each zero fifteen 
equal spaces, placed the dial in the lathe, 
trued it up, and, with a V-pointed tool set 
on the exact center of the lathe, by the 
movement of the cross-feed I cut the grad- 


indicated inch 


side of into 


uations at the points previously spaced off, 


very easily, and, as subsequent tests 
proved, fairly accurately. 

In Fig. 1, at M, is shown a handle which 
is fastened to the indicator body by a 
screw which, when tightened against its 
shoulder, binds the handle sufficiently to 
allow the indicator to be turned about in 
any position desired and yet prevents it 


accidental jar. 
This indicator will be found to be almost 
the of the 
needle so common to indicators which are 


the 


from being moved by an 


entirely free from vibration 


composed of two or more levers, as 
vibration seems to be stopped by the hair 


hand 


a smoothness 


spring, and when in use the watch 
moves around the dial with 
I have not yet found in lever indicators. 
To those object to the use of 
the silk thread I would recommend a gear 


segment and pinion of very fine pitch in 


who may 


place of the lever fork and the thread; 
but after experimenting with segment and 
pinion I will say that the other arrange 


ment has given me the best results—being 
more sensitive and less liable to become 
gummed up with oil and dust—and is, 


apparently, just as accurate. The indica 


tor as drawn shows any movement of 


pointer 4 multiplied about 96 times on 
the dial, which result can be changed very 
easily by increasing or diminishing the size 
of the dial of the 
This tool may be used not only for testing 


and the length hand 


and truing up work in the lathe, shaper 


or planer, but also for milling machine 
ind surface plate work 
Now for some little appliances to be 


the indicator 


Fig. 3 shows a pointed instrument for use 


used in connection with 
in setting center punched work true in the 
lathe 

lar to 
Fig. 4 
cating 


This device is, of course, too famil 


require any special description 


illustrates an attachment for indi 


internal surfaces, and which will 
also be understood without explanation, as 
it is shown in place on the indicator nose 


all 


is represented a holder 


and the working parts shown in 
detail. In 


which is very handy for mounting 


are 
Fig. 5 
the in 
a good 
thread 


dicator in the lathe and also makes 


holder for small boring and inside 
ing tools It consists of a tool steel body 


N which 


is bored from end to end to allow 
the rod O to pass throug] 


1 it, and cham 
bered out and be-eled at the front end to 
collet P 
into N by rod O, the latter being threaded 
at the back end to fit handle O, 


head 


receive the split which is drawn 


and hav 


ing at its front end a which draws 
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disk R which is 
screwed tight into the body. Rod O is 
grooved at S and the end of a small screw 
entering this groove prevents the rod and 


back against threaded 


chuck from turning when the handle Q 
is tightened. It that this 
arrangement allows the collet to be turned 
aise or the 
This collet is the 
same as the ordinary one for the lathe ex- 
that it 
one in each slot 
the indicator handle and the 


will be noticed 


around in its seat to r lower 


tool you may be using 

; ' 
cept has three more holes in it— 
one of which should be 


made to fit 


others to receive small boring or inside 
thread tools made of drill rod or Stubs’ 
steel. A set of plugs should be fitted 


nicely to the holes in the collet and each 
of the outside holes not carrying a tool 
plugged the collet is 
One advantage of this holder 


should be before 
tightened. 
is that the outside holes in the collet have 
a vertica! adjustment of inch merely 
around in its holder 


I. N. DicaTor 


by turning the collet 


Machining a Gas Engine Piston. 
Editor American Machinist: 


In machining a gas-engine piston, the 
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The pistons are first centered upon the 
closed end and the bell end is chamfered 
out to an angle of 60 degress, for locatiot 
upon the driver shown in Fig. 1. The 
face-plate of a lathe is recessed to receive 
the driver, and it is secured by cap-screws 
The rectangular projecting plug engages 
the. piston-pin bosses on the inside and 
affords an effective drive \fter turning 
to the required diameter a gang grooving 


tool, shown in Fig. 2, is used. This has 
a complement of roughing cutters on one 
side slightly narrower than the finishe 
groove, and by loosening the binding nu 
t may be reversed on the tool-block an¢ 
the finishing cutters, the full width of the 
grooves, presented to the work 

\fter the lathe operations are completed 
the jig Fig. 3 is employed for cross-boring 
and facing the piston-pin  bosse Che 
binding screw A has a collar upon it half 
of which is recessed in the clamping ear 


ind half in the hardened plate 


ittached to it, thus acting to « 


jig upon the piston, and when changing 
the work to force the fixture open against 
the spring of the heavy rib at the back 
The locating stop C serves to bring the 























requirements are: a true, straight surface, compression uniform, and the forked gage 
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rOOLS FOR MACHINING A GAS ENGINE PISTON 


ring grooves smooth and accurate in width 
for th 


pendicular to the axis 


and a hole piston pin exactly per- 
and at a determined 
distance from the closed end to insure cor 


rect ci mpress:on 


Fig. 4, is applied with its tongue in the slot 
D to determine the perpendicular location 


of the bosses 


\ twist drill 4% inch sma a 


groove chucking reamet 





15¢ 
and a final finishing reamer, size and 
straighten the hole, after which the bush 
ings are removed and the _ facing tool 


shown in Fig. 5 is employed to face the 


bosses central, and to a specified distance 
tool is bored out 
cutter and to fit the 
retaining plug A against which a spring 
acts to force the center on the end of the 


apart. The shank of the 


the threaded 


below 


shouldered pin B into engagement with the 
60-degree notch in the center of the cutter, 
this centering the latter. The corners of 
the cutter are beveled to pass the pin easily. 
In operation, the cutter being removed, the 
bar is lowered through the hole, the cutter 
until the ad- 


1 


inserted and the boss faced 
justable stop C strikes the top of the jig, 
when the piston is reversed and the opera- 
tion is repeated on the opposite side. 


The drilling jig, Fig. 6, locates upon the 
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other than their own power for a_ short 
time, after which they are removed and 
the high spots relieved. In this case a 


rougher finish was considered desirable on 
the work, to more easily produce a bear- 
ing through wear; but the smooth reaming 
of the cylinder and the high finish of the 
with 
‘owing in favor among the more 


piston, free running initial fits, are 
rapidly gt 
progressive makers 

Lucien I. YEOMANS 


Cuas, E. SIGLe 


A Drill Press Fixture for Machining Bevel Gear 
Hubs. 


Editor American Machinist: 
The accompanying blueprint shows a fix- 
ture which allowed us to handle in the 


drill press a job that was being done on a 
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FIXTURE FOR MACHINING BEVEL GEAR HUBS 
periphery of the piston at 4 A where the turret lathe, it being necessary to relieve 
flange is recessed to receive it. The square the overcrowded condition of the !atter 
plug B is a fit between the piston-pin tool and at the same time increase the 
bosses and is a further means of location. speed of the operation, which this fixture 
This makes a quick acting and efficient did in the most satisfactory manner. The 


tool for drilling the set-screw holes in the 
piston-pin bosses after facing. 

The general practice has been to make 
the pistons a fairly tight fit in the cylin- 
ders, some makers even driving them in 


and operating them by the assistance of 


of work 


gear, with a hub that had to be turned to 


piece was a drop-forged bevel 
size and a rear face to be formed, both of 
the cuts being made with the hollow mill 
shown whose inserted blades were formed 
at their forward ends to give the gear 
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back its required form. The fixture was 
very simple in design, it being composed 
of a frame held se 


curely to the drill-press platen with tw: 


cast-iron which was 
gear a rested in a seat formed 
of 


lower part was turned to a press fit in the 


bolts The 


in a piece tool steel, which, after its 


casting, was hardened, Also in this piece 
were two dowels bb which helped to pre 
vent the gear from turning in the fixture 
The top part of the fixture was bored and 
threaded to receive the threaded and hard 
held the 


gear in position, and acted as a guide for 


ened tool-steel bushing c which 


the hollow mill; the body of this tool was 


of machine steel, case-hardened and then 


ound to a perfect fit in the bushing, the 


QI 
shank being made taper to suit the spindle 
of the press. To compensate for wear 
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American Machinut 
in the thread, of cast iron, a slot was 
milled through to the bore and an adjust- 
ing bolt d fitted in the lugs, as shown 
The handle for manipulating the screw 


bushing was a shrink fit on the end of the 
latter. The machine did not have to be 


stopped when changing work in this fix- 
ture; and though we were enabled to use 
a less expensive machine than formerly 
also got better results 


Jos. M 


we 
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Taper Holes in Machine Spindles. drill 
Editor American Machin 


t on which a re fa 5-16 inch h 
lo produce a taper hole in the nos tf drilled at the rat f 2 7-16 3 es ( 
lathe spindle with the highest degree of minute | ] 
curacy and truth possible with the least dr 
( ince LOT a mist I 
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tinished. Covering the bound edge with 
‘loth adds to the life and the looks of the 
volume. I use a card index on all the 
irticles pertaining to my line of work, and 
when reference is to be made it is with 








ill the convenience of any bound volume. 

In regard to punching the paper, I have 
tried several punches made for punching 
I finally came 
across a hand punch constructed with a 
lie and punch similar to those used in 


belting but without success. 
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A Link Grinding Rig for the Lathe. 
Editor American Machinist: 
Some time ago I received the _link- 
motions of some small locomotives to re- 


pair, The links were worn and I had to 
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runs in a bronze bearing clamped te the 

rest. Jacoss. 
Manggar, Billiton, Dutch East Indies. 
[Our readers will readily perceive that 

this device from the Dutch island of Billi 
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A LINK GRINDING RIG FOR THE LATHE 


the radius of 


I designed a grinding fixture 


grind them to exact 750 
millimeters. 
for a 24-inch lathe, which device gave us 
good satisfaction. 

A piece of flat iron A, 4x1 inch, 
bent to a U and bolted to the lathe. A 
¥%-inch plate B the form of a sector swings 
upon pin e. The 
guides. The plate gets its motion from 


the pin C bolte1 to the face-plate, with 


is 


square bars a act as 


CFS 
O 
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ton is equally well adapted to turning, and 


that it embodies a quick-return motion.— 


Ed. ] 





A Twisting Shaping Operation. 
Editor American Machinist: 

Here is a 4-inch shaft 16 feet long. Be 
ginning 5 feet from one end it is to be 
planed square for a length of 15 inches 
This seems easy until we are told in addi 


wu LE 























punching metal—in fact, they are made for 
sheet metal work; after that the problem 
of binding was solved, and six months 
of the AMERICAN MACHINIsT can be bound 
in an hour and a half. 


W. H. Braptey. 
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A TWISTING SHAPING OPERATION, 


the block e that slides between guides d. 
The compound rest is bolted to a %-inch 
plate, riveted to angle iron. This provides 


vertical adjustment. The grinding wheel 


is fixed to a spindle (3¢-inch steel), which 
on the other end bears a small pulley and 








must have a 


the 
twist in it at the rate of 120 degrees in 
The drawing shows 


tion that square part 
24 inches of length. 
we did the job. 
Now, we know it is customary to tell 


“we found an old gear that was just 


how 


how 
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right, and then a piece of rack in the 
scrap and an old box that only needed a 
little fixing, etc.,”’ but candor compels us 
to state that, with the exception of a taper 
attachment taken from the back of a lathe, 
we were obliged to make the whole outfit. 
The fixture is attached to a traverse shap- 
er and the taper attachment is fastened 
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first bend, see Fig. 2. On account of the 
length of the piece to be bent, this cut had 
to be made so far to one side as to allow 
end of the hinge to swing up outside 
ram of the press. Next to this on 
the same block is a projection forming 
the die for the second bend, and on the 
left of this a piece of 34x114-inch machine 


one 
the 






































TRIPLE OPERATION 


to a plate which moves with the sliding 
head. The arm of the taper fixture car- 
ries a rack in mesh with a gear and the 
shaft to be squared passes through this 
gear and is fastened securely to it by the 
clamp, as shown. The clamp is attached 
to a flange on the gear casting which rests 
in a bearing on the shaper table. About 
the smallest gear we could use to give 
strength sufficient to turn this shaft was 
7-inch pitch diameter, and 120 degrees of 
this pitch circle gives us 7.3304 inches as 
the distance to set over the taper, the dis- 
tance centers being 24 
The gear casting was bored large enough 
to allow the shaft to be pushed through 
easily and also to allow it to be turned 
around to another side of the square when 
The other end 
of the shaft had a support not shown. 
Isaac Morcan. 


between inches. 


the clamp was loosened. 





A Triple Operation Bending Die. 

Editor American Machinist: 

The sketches show a bending outfit for 

hinge strap, of which a large quantity 
was used every vear, it being made from 
3-16xI inch machine steel, 18 inches long 
over all, one end having an eye and the 
other end an angle bent on. To make 
a cheap and durable outfit, we proceeded 
as follows: <A piece of tool steel 
shaped to fit the bottom shoe of the press 
and cut out on the left-hand side for the 


was 








BENDING DIE. 
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and a washer and nut on the other side, 
and the piece in which it is held has a hole 
3-64 inch larger than the diameter of the 
pin, this giving it a chance to accommodate 
itself to the stock. To take the uneven 
strain off the press, as well as to make 
the die stand up to its work, the punch 
part for the second bend, made of a tool 
steel forging, is constructed in such a 
manner as to hug the back of the bottom 
die before doing any work, see Fig. 3 
The this apparent to 
everyone having had this kind of work to 
The third bend is simple, bending 
to an &5-degree angle, allowing 5 degrees 
for the springing of the stock. The punch 
made of steel. The 
male part for the first operation is held 


value of will be 


do. 


holder is machine 
in place by countersunk screws, and the 
other two, both being tool-steel forgings, 
have shanks turned on and are held by set 
This outfit will finish the piece 
Frep J. KUHLMANN 


screws 
in one handling 





A Metal-Saw Sharpening Device. 
Machinist : 

sketch of a 
sharpening saws used on milling machines 
With this device, after I have fastened it 
down on the table of a Brown & Sharpe 


Editor American 


I send you a device for 


pillar grinder, I place the saw on the stud 


as shown, and adjust in each direction 


by the two milled head screws, so that the 
face of the 


with the center of the saw 


eniery wheel will be in line 
Then by oper 
ating the lever and moving the slide in 
the direction of the arrow, the spring pawl 


causes the saw to turn to the next tooth 
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FOR GRINDING METAL-CUTTING SAWS. 
steel screwed into the block. This piece 


holds a hardened tool-steel pin which takes 
the place of the loose mandrel usually 
employed in doing work of this character, 
the pieces opening up enough after bend- 
ing to slip off the pin easily. To accom- 
modate the variations in the thickness of 
the stock, this pin has a collar on one side 


and at the same time the lock at the back 
snaps into a tooth-space and fastens the 
saw in position for grinding the next 
tooth. Then by carrying the lever for 
ward another tooth is brought in contact 
with an emery wheel and ground as re 
quired. Care is to be taken not to heat 
the teeth, and in a very short time the saw 
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not 
the teeth is still retained, thus saving time 


only sharpened but the depth of 


and also saws. I have sharpened twelve 
saws 4 inches in diameter in 10 minutes. 
| learned after I had used this for some 
time that there is a machine for grinding 
circular saws on the same principle, but 


I had not seen it E,. A. BANNING 





A Spherical Boring Job on the Vertical Mili. 
Iditor American Machinist: 

Having to 
pedestals spherically instead of straight to 
llow for self-alinement of the bearings 
and the problem of boring them having 
to be solved immediately and before exper- 
imenting with special boring bars, we de 
‘ided to try one first on the vertical boring 
mill. were 
made, and also a connecting link like b, 
the holes in the end being apart a distance 
equal to the radius of the required seat. The 


decided bore our bearing 


Two cast-iron blocks like a 


blocks were fastened to the tool slides or 
bars as shown in the sketch. The left-hand 
slide is clamped rigid and the head locked 
to the 
slide being free to move vertically as usual 
the 
The cut is 


cross-feed screw, the right-hand 
ind horizontally with the saddle as 
link moves it back and forth. 
regulated by moving the stationary head. 
The from center 
ind 


cut is 
to 
parts in compression and making a true 
Needless to say the point of the 
tool must be central with the table, meas 


finish run top to 


bottom center, thus keeping all 


sphere. 


uring horizontally from the face of the 
cross-rail. Also, as the tool is radial with 
bore only when in its central position, the 
point of the finishing tool should be as 
narrow as possible, otherwise its radius 
will be too great for the work diameter. 


AMERICAN MACHINIST 

it is being milled. Fig. 1 gives side and 
end views of the work which has to be 
milled on the edges at a to form an angle 
with the bottom of 60 degrees, the bottom 
being planed before the casting reaches 
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the other side, leaving from ten to fifteen 
one-thousandths for finishing cuts—five to 
seven one-thousandths on each side. This 
allows them to be finished rapidly and ac- 
curately, and by the use of two fixtures 









































the milling department. Fig. 2 shows the the machine is kept constantly on the 
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\ SPHERICAL BORING JOB ON THE VERTICAL MILL. 
cast-iron fixture for holding the work, move, as the operator takes out one piece 
both work and fixture being shown in and puts in another while the cutter trav- 
place on the miller table in Fig. 3. The els over the cther piece. It will be noticed 





























These pedestals, from 12 to 36 inches piece to be milled, when placed in the 
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FIG, 2 
FIXTURE FOR MILLING DOVETAIL SLIDES 
diameter, are being done in this way in fixture, rests against the hardened and 
from two to eight hours each. G. R. L. ground tool steel strip b, and is held in 
place by clamps c. The work is raised 


Milling Dovetail Slides. 
Editor American Machinist: 
The accompanying sketches show a dove 


tail slide and a fixture for holding it while 


until the tool-steel gage or dummy d is 
within .025 or .030 inch of the cutter, for 
the roughing cut on one side, and then 
raised half of this amount for roughing 


that the 


tool-ste2] dummy d prevents the 
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operator from spoiling any of the pieces, 
After 


the pieces are all roughed on both sides 


as the cutter is set altogether by it. 


and finished on one side. the knee of the 
milling machine is raised until the dummy 
comes right up to the cutter, when the 


knee is locked, and left that way while 
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the last cut is taken over all the castings, 


the dummy being set so that this cut brings 


all the pieces to the correct size 


Joun A. CAMM 


Concaving Staves by the Circular Saw. 


Editor American Machinist 


The advantage of using the circular saw 
for concaving staves has been fully dem 
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NCAVING STAVES 
onstrated in your paper, but as the angle 
required to pass the work over the saw 
varies with the radius of work or saw 
both, it is well to know of some quick way 
to lay out the proper angle 

The accompanying sketch shows a sim 
ple method of finding the angle for all 


work of which the radius is less than that 


of the saw. Fig. 1 shows the stave with 
the material to be worked away, and Fig 
find the 
whose hight 
the 


under 


of tl 
length of the chord of an are 
the 


Ing 


2 shows enough le saw to 
is the same as that of 


be 


The necessity of knowing the 


Stave cut, 


thickness of the saw shown 


neath at a 
thickness 


iS when consider 


apparent we 
that the work is to pass the saw at an 
other angle than a right angle 


Take the length of the sta 


ve chord in 
the dividers and from point as a center 
describe an arc b. The points of the saw 
teeth on the farther side of the saw come 
through the surface of the table at 
From the point c, where the points of the 
nearest side of the saw teeth come through 
the surface of table, draw a line cd tan 


to he < 
guide strip 
so that 


urface 


72 


gent the arc and th find t 


to be transferred to a suitable 


c, to be tacked down to the table 
the i 


ine drawn across its 


angle 
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An Adjustable Single Pointed Boring Tool. a es it ape 
Editor American Machinist: 7 * ee 
We used for t ( na ibout 
This tool is most reliable and gives very : : 
5-32 in diamete "\ was rammed 
good results when a hole is required to be ce 
; p in 1c ¢ ¢ ? Cay vy e head on the 
. outside ane ng the nail thickly with 
f 

















Ane 4 s 
DL BO} 
ade perfectly true before reaming \ D ibag tw y pulled ou eay 
will be noticed from the drawing, it has ng the hole smooth enoug!l We had a 
a ball and socket joint, and when this is’ few of these ( the whole the 
firmly screwed up, the set-screws will ad ob w J. L. Garp 





An Automatic Chuck. 
Editor American Machinist: 

Figs. 1, 2 and 3 front and 
cross-section views of a newly designed 
automatic chuck for holding small hand- 
wheels, as shown in Fig. 4, while being 
turned in an automatic turret lathe. The 
advantages claimed for this type of chuck 
are effectiveness, durability, compactness, 
of construction, and ease of 


manipulation. 


are side, 


simplicity 


ais 
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FIG. I. SIDE VIEW. 


It is built entirely of steel, the body A 
and outside ring B of machine steel, while 
the four jaws C and pins E are of tool steel 
to insure greater stiffness as well as for 
hardening. The inner face of ring B, 
where it comes in contact with the ends of 
the jaws, is case-hardened and ground true 
with the tread to insure uniform motion 
of the jaws, which are moved by the in- 
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FIG. 4. THE HAND-WHEEL., 
sertion of a lever in any of the four holes 
H in the ring B, and when this is moved 
in either direction a quarter of a turn it 
is sufficient for tightening or loosening the 
ends of the jaws C on the wheel. The 
inner thread in the body of the chuck A 
is for the spindle of the lathe, and made 
to fit over it nicely as well as a narrow 
recess that fits over a plain part on the 


AMERICAN MACHINIST 
spindle to insure its running true. The 
chuck may be cased in with a covering of 
sheet brass or tin on the outside and inside 
to prevent the dirt from clogging the 
working parts. Other details are obvious 
from the drawings. H. Rosrnson. 





A Spherical Boring Tool. 
Editor American Machinist : 
The spherical boring tool described by 
Mr. Flynt at page 9 calls to mind a device 








FRONT VIEW. 


FIG. 2. 


which has been used successfully for fin- 
nishing internal spherical surfaces in a 
form of shaft hanger. The tool here shown 
is possibly a simpler and quicker means 
of doing this work. A tool-steel spindle 
A, having a Morse taper shank fitting a 
drill press spindle, is threaded to receive 
a nut B and is reduced below the thread 
to receive a cutter arbor C, which is 
splined to slide upon it and is provided 
with two mortises to receive the adjust- 
able forming cutters. This cutter arbor 
has two grooves D turned at its lower end, 
equidistant with the mortises referre1 to. 
A swiveling yoke E, secured on a stud in 
the collet which supports the arbor, serves 
to retain the arbor in the proper vertical 
positions. 

The spindle which fits the cutter arbor 
is made tapering at F and H to bear 
against the backs of the forming cutters. 
The longitudinal movement of this spin- 
dle within the cutter arbor will of course 
impart traverse movement to the cutters. 

This longitudinal movement is limited 
by the nut and by the arc-shaped key /, 
which fits into a slot milled the 
arbor and engages the notch milled across 
the spindle. The cutters are depressed 
and held against the tapers of the spindle 
by flat springs let into slots milled along 
the sides of the arbor. It will be seen that 
the nut may be backed upward, allowing 
the spindle to enter farther into the ar- 
bor, thus slightly varying the diameter of 
the hole to be bored, which is of course 
necessary as the cutters wear. 


across 
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The lower or roughing cutters are first 
brought into position for the work, and 
the swiveling yoke E is inserted into the 
lower groove D. The drill press spindle 
is then fed down until the nut abuts 
against the arbor. This gives the proper 
diameter for the roughing cut. The drill 
press spindle is now backed off until the 
cutters clear the work sufficiently to al- 
low them to pass out, the yoke is then 
withdrawn, the finishing cutters are low- 


























Ame Machinist 


PART SECTION. 


FIG. 3. 


ered to the work and the former operation 
is repeated. 
A cheap and accurate way to make these 
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A SPHERICAL BORING TOOL. 


cutters is indicated in Fig. 2. Flat pieces 
of tool steel are bored, turned and milled 
as shown, and after hardening and lapping 
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the holes, they are ground to size and 
tapered for clearance, the roughing cutter 
made about .oo8 inch than the 
finishing. They are now broken apart 
and the backs are ground to suit the taper 
of the spindle against which they bear. 

A good example of spherical bearings 
can be found in the Wilcox & Gibbs sew- 
machines. 


smaller 


These bearings are pro- 


ing 








AN 


vided with caps, and when made in this 
way it would seem that milling them is the 
proper method, on account of the ease in 
getting an exact hemisphere in both the 
rod and cap. 


W.L 


SCHELLENBACH 





An Adjustable Boring Tool for the Miller. 
Editor American Machinist: 

A boring tool which is comparatively 
inexpensive and gives excellent satisfac 
tion is here shown assembled and in de 
tail. When we first began making drill 
jigs, using the vertical attachment on the 


Q 


milling machine for drilling and boring 


1 


the holes for the bushings, we felt the need 


f a sensitive boring tool, A crude tool 
and it gradually devel 
The shank of 


The part 


was made at first, 
yped into the one shown. 
the piece a is held in the chuck. 
b fits into the hole c and is held in place 


The t 


be varied in size and form as the size 


vy the set-screw d. ol e, which may 
of 
the hole and the shape of the piece to be 


bored may require, fits into the hole f and 
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Our experience has been that when this 
tool has been given a fair trial the work- 
man prefers it to any other. 


C. L. NortTHway. 





Turning Tools for Patternmakers. 
Editor American Machinist: 

Nowadays make tool 

chests as small as possible and at the same 


patternmakers 





ADJUSTABLE BORING TOOL FOR THE MILLER 


tools they require by 
A set 
of good turning tools is handy and neces- 
to in 


all the 
economizing in size of handles, etc. 


time carry 


sary, but few like lug them about 


f 





a. } — Le 








ADJUSTABLE 


the tool chest owing to the amount of room 


required. I have a very neat set of turn 

ng tools made from '%4x1!4-inch, 14x! 

inch and '4x1-inch tool steel: each tool is 
Round Nose 











is held by set-screws g. The hole ¢ in 
part a and the shank of b are each 1-16 
: Diamond Point 
15 
TURNING TOOL FOR 
inch off center, so that the size of the 


hole which the tool will bore may easily 
be changed by loosening the set-screw d 
and turning the part b, thus throwing the 
cutting edge of the tool in or out, as the 
case may require, without removing the 
too] from the chuck. 


4 war De 


PATTERN MAKERS. 


hinist 


about 15 inches long and shaped on both 


ends. Some object to the double-end tool 
as being dangerous to work with, but I 
have provided a handle that overcomes 
The sketch 
reader will see 


objectionable feature 
the and the 
that the tool reaches almost to the end of 


this 


shows idea, 


103 
the handle, which is made a snug fit so 
that it may be slipped on and off. The 


handles can be made of wood or leather, 


one for each size of steel Rex. 





An Adjustable Boring Tool. 
Editor American Machinist: 
I enclose sketch of an adjustable boring 
tool which I made for use in the turret lathe 
The body is of mild steel. The two cutters 


are simultaneously adjusted by means of 


the screw A, the taper portion of which, 


when the screw is drawn forward, presses 


against the ends of the cutters and forces 


them outward. They are clamped in posi 
tion and prevented from turning round by 
the screws B. The idea will be fully un 
derstood from the sketch without further 


explanation PLANE! 





Lubrication of Press Tools. 
Editor American Machinist: 
Perhaps a few words on the above sub 
ject will be of interest to those of your 


When a die 


readers who are press users 





maker has finished a die, his interest in 
the job is over. He may like to see a few 
samples, but he doesn’t care what is used 
| | 
| 
. WY 
LY 
S| 
i» Machinist 
BORING TOOI 
on it; but the foreman of the press room 
does, for it makes a lot of difference to 
the output 

For all cutting dies on brass or steel, a 
heavy animal oil will be found be Lard 
oil is all right, except the price. 

For punching or repunching copper, 
milk, either sweet or skimmed, is very 
good. Sometimes it is not possible to get 
the work out good without it. It seems 
to have an effect on the stock that cannot 
be produced by any other lubricant 

In drawing brass or copper, a good 
clean soap water will have the best re 
sults. A formula used by one of the larg 
est brass firms in the country is as fol 
lows: Put 15 pounds of Fuller’s soap in 
a barrel of hot water and boil until all 
lumps are dissolved and then use as hot 


as possible. If the work can be allowed 
to lie in the water until a slime has formed 
on the shell, it will draw all the better. A 
soap that is strong in resin or potash will 
not give good results 

In drawing steel of 


shells a mixture 
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equal parts of oil and black lead is best, 


and while it may be used warm, it does 


not affect the work as much as the speed 


of the drawing punch does, and the thicker 


the stock the slower must be the speed 
of the punch 

[f the drawing die is very smooth and 
hard on the corner of the “draw” or edge 
of the die, the liability to clog or “copper 
up” will be reduced to a minimum. Often 
it will help to give the die a lateral polish 
by taking a strip of emery cloth and 
changing the grain of the polish from cir 
cular to the same direction as the draw- 
img. 

In drawing zinc, the water must be hot 
or the percentage of broken shells will be 
large 

Aluminum is an 


except it hardens up very quickly, and for 


easy metal to draw, 


a lubricant there is nothing better than 
“Albany grease,” so called, and don’t be 
sparing of it. 

lo anneal the shells, put in an oven and 
heat to the heat 
bread, so that a clean pine stick will make 


same used for baking 


a mark when drawn across the shell. 
There is a preparation called ‘Draw 
line,’ made and sold in Philadelphia, but 
[am unable to give the address of the firm 
A. FP. Paess 


making the same 


Newspaper Engineering. 
Machinist ; 
urprising what new 
the 


Editor American 


Is it not marvels 


are prepared for gullible public to 
wallow almost every day, and especially 
for the engineering fraternity? I think 
your readers will gasp when they read 
this cable dispatch to the Chicago Tribune 
{[copyright, 1904, by the New York Her 
ald| and wonder what they have been do- 
ing all these years: 

“London, Jan. 16.—Particulars are pub- 
lished here of a wonderful new motor in- 


vented by Peter Thornley, a Burton-on- 


rent engineer. The invention is consid- 
ered of such importance that its develop 
ment may result in express and railway 
engines running twice the present speed 
at only half the cost, or of Atlantic liners 
crossing from Liverpool to New York in 
three days 

“The motor is almost small enough to 
be carried in a typewriter case, and is so 
that 
cept the driving wheels 


compact everything 1s inclosed ex 
The new motor 
is capable of developing 1,300 revolutions 
a minute, and giving 15 horse-power un 
der a boiler pressure of 200 pounds to the 
square inch. 

‘In even the best railway locomotives 
the steam is admitted after the piston has 
moved from 5 inches to 8 inches along the 
cylinder, thus forming a vacuum of sev- 
eral hundred cubic inches in extent to be 
filled up 
exerted. 


before an ounce of power is 


“Thornley has devised a valve which 
will admit a given quantity of steam every 
the stroke, 


commencement of and is so 


nicely adjusted that the expansive force of 
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the steam admitted is just sufficient to 


drive the piston at the end of its journey. 
The the 


in coal is 25 per cent., while the simplicity 


most modest estimate of saving 


of the motor is such that the initial cost 
is much cheaper than the existing types. 
It is actually claimed that 1 ton of coal 
will produce as much power as 8 tons with 
the existing types. It can be worked just 
as well with compressed air as steam.” 

I did not think it 
loud headlines to the article, as these may 


and if all do not 


necessary to give the 


easily be imagined, 
imagine alike it will make no difference. 
VETERAN. 





Don'ts for Jig and Fixture Makers. 
Editor American Machinist: 
Don’t think that because a milking stool 
stands better on three legs, that the same 
rule applies to a jig. Chips and dirt are 


liable to get under and remain unde- 
tected, impairing the accuracy of the 
work. 

Don’t have unfinished surfaces of the 


work bear on more than three permanent 
points in the jig. All other points should 
be adjustable. 

Don’t have the clamps bear anywhere 
except where you want them to. 

Don’t put in more sizes of clamp screws 
than are necessary. Make one wrench do 
for all, if possible 

Don’t think that “pretty close” is “good 
enough” when a jig requires great accu 
racy in its construction. 

Don’t spend valuable time for the sake 
of getting an exceptionally accurate job 
when it is unnecessary. Study the re 
quirements and do the work accordingly 

Don’t think that because some other fel 
low uses different methods to get the same 
results, his way may not be as good as 
yours. 

Don't the 


when he gives you explicit orders as to 


argue with man in charge 


what is required. He usually does his 
thinking before giving the orders. 


W. E. WILBER 





Making Piston Rings. 
Editor American Machinist : 

Probably the jobbing or repair shop man 
is called upon to devise ways and means 
rather out of the ordinary more frequently 
than The 
way of turning piston rings large, sawing 
out a piece and then of clamping them to 


any other mechanic common 


a face-plate and turning to the size desired 
requires too much time when only one or 
two rings of a size are made at a time; 
and yet to dispense with the second turn- 
ing leaves the ring a bad fit, for in closing 
it will become flattened somewhat. 

By turning the rings to fit the cylinder, 


allowing for a hacksaw cut only and then 


carefully peening the ring all around the 
inside, the proper spring is imparted and 
the ring is a good fit. I have never had 
a ring break on account of this peening 
and the work of making is reduced to a 
minimum. REPAIR SHOP 
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Some Human Nature in a Machine Shop. 
Editor American Machinist: 
About ten 


which I 


vears ago the concern with 
that 


experimental 


was at time had the job 


of building an typesetting 


machine of a new style. It was necessary 
to build a similar machine in Canada, to 
comply with the patent laws there 

It was finally decided that Montreal was 
the 
was opened with several of the shops there 


most convenient, so communication 


regarding the rental of part of some shop, 


inclusive of the necessary machinery. The 
supervision of the construction of this ma- 
chine was to be in the hands of a man 


thoroughly conversant with it and entirely 
out of the hands of the superintendent or 
After in- 


specting a number of shops, a contract was 


foreman of shop so engaged. 


finally entered into with one of the con- 


cerns most suitably equipped, which con- 
tract specified that the machinery required 
to complete this machine was to be lo- 
cated, centralized and put under power in 
some particular part of the shop that was 
to be designated by the master mechanic 
sent on from New York, and a requisite 
detailed 


shop proper or newly hired to operate the 


number of mechanics from the 
machinery so set aside and hired for the 
purpose, and that the work was to be done 
under the direct care of their master me- 
chanic, and that the foreman was not to 
interfere with the men or machinery so 
detailed. 

The contract also stipulated that after 
the machinery had been selected with the 
assistance of the regular foreman of the 
shop, he, the foreman, was instructed to 
shift and put this machinery under power 
as directed immediately after the selection 
was made 

On my first visit of inspection to this 
shop, in conversation with the foreman re- 
garding the machinery to be selected and 
what he could spare, he personally con 
ducted me through the works, and told me 
to go ahead and select whatever I felt was 
required, so that, provided everything was 
satisfactory and the contract secured, there 
would be no friction regarding that mat 
ter. I made a memorandum of tools, etc., 
that I thought would be required, and 
gave him a copy, which was satisfactory 


to him, and returned to New York and 
reported 
Immediately upon the signing of the 


contract I returned to Montreal, repaired 
to the works, saw the foreman, told him 
that everything was “fixed” and that the 
had best be 
moved and put under power as 
so that by the 

purchased in 


machinery I had sclected 
per my 
memorandum, the 
“stuff” New 


York) got through the custom house there 


time 


( brass, eu... 


would be no delay in getting to work. I 
furnished him with a diagram giving full 
particulars of how the machinery selected 
was to be placed, and the speeds, etc. 
Right He de- 
nied my giving him any copy of such list 
| looked at him in 


1ere the trouble started. 


of machinery, and I 
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amazement. I furnished him with an 


1¢@ memorandum I had, 


other copy from tl 


and then he told me “he could not 
the 
himself.”’ 


visit, he 


spare 


machines as he wanted to use them 
Shortly before, on my previous 
“olad if 


they got that job because they didn’t have 


had told me that he was 


+ 
] 


» do, and that e men and 


a deuced lot t 

machinery would have been idle,” etc. I 
really could not understand what he was 
driving at when he told me that, so I asked 
if “he had all ?” 
Then he got “mad,” and told me that “he 
didn’t like to take any orders from anyone 


a kid 


any he could spare at 


that was younger than he was, and 


like me, and that he’d be d if he’d 
do a tap that I had suggested,” etc., ete 


1 didn’t bandy any words with him, as he 
thoroughly understood the situation and 
but told 
memorandum and it 
had the 
other things ready by the time the “stuff’ 
that I 
him and his employer if 


his connection with it, him he 


had 


him 


my was up to 


whether he machinery anc 
and 
of trouble for 


got through, saw any amount 


things weren’t in shape by that time. I 


left him and returned to New York and 
reported. 
Upon notification from the Canadian 


customs that the “stuff” was to be cleared, 
I left for Montreal again and dropped in 
at the works to see if my amiable Scotch 
friend, the foreman, had made any move, 
but found things as ‘nothin’ 
doin’.” I had a talk 
him, but could not induce him to do any 


before 
heart-to-heart with 
thing, so I hunted up the owner and told 
him about being held up by his foreman 
and that I the 
upon made immediately, as I intended go 

the Monday ; 


and that if things were not ready by then 


wanted changes agreed 


ing to work by following 
it would be his responsibility 
went down to the 
works, and, as I had expected, the change: 
had been made; l 


Monday morning I 


so I saw the foreman and 
requested that he assign the men to m« 


Here 


another wrangle, he repeatedly asserting 


that we had agreed upon we had 
that he wouldn’t take any orders from a 
kid; that he knew his business, etce., etc 
all having no bearing on the business in 


hand. I let him rave until he got all 
through, and then asked again for the 


men, and told him that if they did not re 
port to me within a certain time, I would 
immediately telegraph to my 
New York about having the work trans 
ferred That 


people in 
elsewhere brought him 
around, and the men went to work 

The understanding in connection 
the men so 
effect that I 
time, and at 


assigned to me was to the 


was to keep track of their 


the end of each pay week to 


turn over to the foreman my time sheets, 
so that their time would go in with the 
others, and there would be no delay or 


holding up of their pay \n extra charge 

labor 

work was sent each week to my home peo 
myself At the end of my 

+) 


turned over to he foreman my 


for such actually empl ved on my 
ple by 


week I! 
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time sheets, as stipulated in the contract, 


and was surprised, when Saturday came, 
to have the men working for me complain 
that had 
immediately 


they not received any pay I 


saw the foreman, and _ told 


him that I intended having these disagree 
able happenings stopped at once, and that 
he had better reserve his explanations, 1t 
someone 


he had any, until Monday, when 


would be on hand to hear them besid 
In answer t 
New 
and there was 
that Monday 
The only excuse was that same old thing 

that he 
any kid.”’ 

With the advent of ou 


understan 


myself. I paid the men off 


my telegram, our manager at the 
York end came on at once, 
a “hot time’ in Montreal 


did not want to be “bossed by 


horough 


and his foreman my troubles stopped, and 





with the exception of a few minor i 
dents my time spent at that place passed 
agrecably enough To wu day | 


never been able to explain the peculiar at 


that foreman regarding son 


thing that he had nothing to do with, di 


titude of 


rectly or indirectly, as the work we were 
doing was independent from his in every 
no interference 01 


f work. When 
after completing 


respect, and there was 


two Cl 


Cc ynflict of the isses 
I left for New York, 
this machine, we did not friends 


Why? I don’t know cr 


part as 


Mechanics as’Machinery Salesmen and Adver- 
tisement Writers. 
Editor Machinist : 
It seems that most office subordinates of 


American 


the present machine concerns are chosen 


from the ranks of young men having some 


knowledge, and it has often oc 


curred to me that the 


clerical 
office manager could 
help himself and also help to give the shop 
in occasional 


by calling in the shop man to fill 


uragement 


the many 


r xample of enc 


= sal oe ats ~eersme It 
vacancies which are always ccurring [ 
ppears to me th t the sh p ind othice 
should b drawn closer together rhe 


office correspondent should know how to 


dictate letters touching on technical mat 


ters without troubling the superintendent 
number of foolish questions. The 
hould have 


1 
weeks In a 


with a 
salesman 
not three 


cuffs, but three or four years in overa 


an apprenticeship, if possibl The young 
man from the vise or lathe can certainly 


salesman than the 
don't 


develop into a better 


tenographer even if he know so 


English. He will ac- 
ind better than 


quicker 


Englis] 


the stenographer will acquire the knowl 
edge of doing machine work There have 
been, and are to-day, good tool salesmen 
who are not mechanical, but they would 


certainly be better with the knowledge 


Doubtless a great many of your readers 


have been up against the modern embryo 


machine-tool salesman who was previously 


the office boy or stenographer and who 


when becoming fairly conversant with the 


terms used in describing machines is sent 


Wi ’ tf dimensions and 
rice 9 ( M yften this 
\ Ing ] ( - ) C( 11 i ile 
Y) to t eas Kirst, a 
p 4 y yy \ } 
pprenticeship w d want ilary of 
{ hit I d n week ind thie 
manager f nn pay more 
than te ) ¢ nan fre ired 

the thi xpericence In 
dealing with e men and 1s usually 
thought to be better qualified in the way 
i th vi than the shop 
nan 
He ent it first to do local work 
with iction ot to talk too mucl 
t th th fc w do most of the 
talking,” et Che above advice he seldom 
heeds and at the end of three days he 
magines himself a salesman and begins 
to try to 1 ‘ nen he has seen in 
their off H ‘ me into the shop 
( g fixed smile, hand you his 
nd xin to talk very profusely 
He has forgotten the advice and is anxious 
to impre you that he knows his machine 
from \ 1 He always carries 
n tm the form of cigars, so 
you take one t void rd feeling and ask 
na t ( i ine which you 
l tl firm nufactures This is 
enoug ‘ | pr ed » te you all 
bout Y \ ead wl he ha 
to say int circulars because that is 
where he got | knowledge and you are 
getting anxio t ittend to ymething 
needs your ttention, ») as your 
tel I 111 iishe he W l] take hold of 
from g tting away 
nd ¢ hance of a lifetime to 
| ’ 1 \ he vin to su p> ct 
that tl hap tv fres] when vou 
finally get n pening you say, “You 
haven't be ( ¢ ] i great while, 
ve you He will of course ask you if 
( d you will trv and 
sure m rat it it does not 
itisfy 1 eminder “‘not to 
forget tl 1 the market” he i 


\fter the 
usual large and long bearing and deep bed 


ry, I } | I n thread per im 


would h ive 


responsible for the equipment 


more interesting men to meet and 


more 


ements to read. The “Old 
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Man” tells us that the AMERICAN Ma- 
CHINIST has experienced men for writing 
“ads.,” but I thiak these men are not very 
popular with machine-tool builders, for 
want to charge them with “ads.” 
about like the following: “Horizontal 
Boring Machines—All holes can be bored 
in one side of the work without rechuck- 
We might ask the builder of this 


we don’t 


ing.” 
tool if he ever saw a machine of this 
character which didn’t fill the above de- 


scription. It would be just as sensible to 
advertise a lathe and state that work could 
be turned cylindrical in it, Another build- 
er of a machine tool tells us that his tool 
is so designed and built that it is impos- 
sible to lose money on any job put on it. 
This may seem a great advantage to the 
office man, but to “the man behind the 
gun” it is “South breeze.” 

ISAN. 


ART. 





High Speed Steels—Cost and Saving. 
Editor American Machinist: 

High-speed steeis have recently received 
so much attention that one might be led 
into the error of believing that they had 
generally superseded the carbon steels for 
all shop purposes. That they have not 
done so is evident, and the reason for it 
is, among other things, the high price de- 
manded for the steel. 

3y the aid of data I have recently col- 
lected, I will endeavor to show that though 
the initial cost of high-speed steel is con 
siderably greater than that of carbon steel, 
the saving on the increased production se 
cured by its use more than offsets the dif 
ference in the first The following 
figures were taken from operations on ma- 
chinery steel, the cutters being well sup 


cost 


plied with oil from circulating pumps 
In the examples of milling given here the 
cuts were short, in no case exceeding 2% 
inches in length, making the handling a 
large factor and accounting for the prices 
not being reduced in the same ratio as the 
speed was increased. 

(1) A pair of 3%-inch straddle mills 
beveling the edge of sheet stock .150 inch 
thick; cut 2% speed, 247 feet 
per minute; feed, .033 inch per revolution 
or 7.8 inches per minute; cost of pieces 


reduced from 42 to 28 cents per hundred. 


inches long; 


(2) Cutter, 14x3 inches: speed, 205 feet 


per minute; length of cut, 174 inches; 
depth of cut, 4 inch: feed, 7.8 per minute; 
cost of pieces reduced from 60 to 40 cents 
per hundred 

(3) A 


diameter ; speed, 207 feet per minute; feed, 


face milling cutter, 3'4 inches 
7 inches per minute, with work feed paral 
lel ‘with face of cutter giving large arc of 
contact; cutter and work both highly heat 
ed; blued; 
from 60 to 40 cents per hundred. 


chips cost of parts reduced 


(4) A pair of 3'%-inch straddle mills; 
speed, 270 feet per minute; cut, 34 inch 
long: hand feed; cost of parts reduced 


from 15 to 10 cents per hundred. 


Forming tool on automatic screw 


(Ss) 
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machine operating on 1%-inch stock at a 
surface speed of 130 feet per minute; 
width of cut, 1% inches and a reduction 
of 1 inch in 80 seconds gave a production 
of 3 to 1 in favor of high-speed steel. 

The facts and figures given above were 
taken from every-day practice, and are 
not the result of tests where the speed 
was increased only for the time the tests 
were on. 

The cost of the cutters of course was 
greater than if made from carbon steel, 
but in no case did it require more than the 
savings on a five-day run to place them 
on an equal footing. In giving the result 
of the foregoing trials in dollars and cents 
| do so expecting it to show the gains 
more clearly than by a table of speeds and 
feeds, and thereb pave the way to a more 
extended use of the greatest cost reducer 
of them all. H. Huca. 





Special Jobs of Case-Hardening. 
BY E. R. MARKHAM. 

As several parties have written me de- 
siring information regarding the possibility 
of case-hardening articles that have been 
brazed, I thought it might interest some 
of your readers to know my experience 
in this line. 

At one time it was found necessary to 
shafts which had a 
It was found when 

from which the 

not of the kind 
not stand the 
I do not 


tiffen some short 
flange brazed on them. 
that the stock 


made 


late 
shafts were 
crdered, and they 
working strain without twisting. 
suppose the heat they received while being 
brazed helped them any; in fact, they were 
stiffer before being brazed than after. 
Several experiments were tried with the 
stiffening them sufficiently. 
First we heated several of them and 
plunged them into oil, but without accom- 
plishing the object desired. Then several 
were heated and cooled in water with re- 
little different. It then 
that we try  case-hardening 


too 
was 
would 


purpose of 


sults very was 
suggested 
them. 
Two or three of the shafts were packed 
in a hardening box, using charred bone as 
packing material. They were placed in 
the furnace and run after they were red 
hot for four hours, at a red_ heat, 
then removed and plunged in oil; the re- 


that could have been 


low 


sults were all de- 
sired. 

Of course we could not run the pieces 
at nearly as high a heat as they were 
subjected to when being brazed; in fact, 
and 
heat 


not high enough to melt the brazing, 
it was an easy matter to keep the 
low enough to prevent the brazing melting, 
and yet high enough for the metal to be- 
come charged with carbon. 

At another time I had some cam-shafts 
to case-harden; the cams had been brazed 
to the shaft 
the cams quite hard and deep, the balance 


It was necessary to harden 


of the shaft except the bearing was desired 
soft. We the 


shaft to be left soft with fire-clay mixed 


covered the portions of 
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with water to the consistency of dough, 
winding iron binding wire into the clay 
to keep it in place when the heat was 
applied. The clay was allowed to come 
up the sides of the cams beyond where 
they were brazed. These shafts were then 
packed in a box with charred bone and 
run eight hours after they were hot. The 
box was removed from the furnace at 
the expiration of the time mentioned, and 
the shafts were allowed to remain in the 
box until cold. The packing material was 
removed from the box, but the shafts were 
left in and the cover was put on. The 
box was then placed in the furnace and 
left until the shafts were heated to a 
uniform low red heat, when they were 
removed one at a time and plunged into 
a bath of water. This bath had perforated 
pipes coming up the sides, and the water 
coming out through the perforations was 
projected againsi the shaft very uniformly 
and the results were satisfactory. 

The examples given illustrate two en- 
tirely different results sought on pieces 
that were both brazed and show that such 
work may be case-hardened and the work 
prove satisfactory. I have been called on 
to treat work of other descriptions than 
the two examples given, but they suffice 
to prove that if care is exercised the work 
may be done. 

While many mechanics know that it is 
possible to case-harden cast iron, I have 
met many who didn’t know it could be done 
in a practical manner on a large scale. They 
had read in some hand-book that cast iron 
should be heated red hot, then sprinkled 
with a composition of prussiate of potash, 
sal-ammoniac an" saltpeter equal parts, 
then plunged in a bath containing 2 ounces 
prussiate of potash and 4 ounces sal-am- 
moniac to each gallon of water, but did 
not know that cast-iron rolls and similar 
work could be successfully case-hardened 
by packing in a box with raw granulated 
bone and treating the same as when case- 
hardening pieces made of machinery steel: 
yet such is the case. 

I have seen a method used in case-hard 
ening articles made of wrought iron and 
low carbon machine steel which the par 
ties using claimed gave excellent results 
I have used the method a very little and 
cannot say that my experience was such as 
to lead me to advocate its use. It worked 
all right, but the results were not 
better, if as good, as I was getting by 
other methods. 


any 


It consisted in packing the 
work in a mixture of 1 part saltpeter to 5 
parts—by weight—of granulated charcoal 
It was necessary to drill vent holes in the 
cover of the box to prevent an explosion 
when the gases generated became ignited 
I understand this method is used quite 
extensively in some large shops in Europe 
as well as in this country, when case-hard 
ening large pieces of work, and had I ex- 
perimented further with it I might have 
The 


work is quenched in the bath the same as 


looked on it with greater favor. 


when the other methods are used 
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The Workingman’s Library. 

BY LUTHER G. STEBBINS. 

“A little knowl- 
edge is a dangerous thing.” Very likely 
there may be a sense of application in which 
this bit of ancient philosophy is quite true, 
but generally speaking the statement is an 
Even a little knowledge 


Someone has said that 


erroneous 
is a valuable and not a dangerous posses- 
sion, and a man with but a little knowledge 
is more useful to the community at large 
and more valuable to his employer than is 
a more ignorant man. Ordinarily a man 
acquiring a little knowledge or learning 
is very apt to thirst for more, and to seek 
after it. It is a precept born of common 
experiences that the very worst sort of a 
neighbor is the ignorant or unlearned man. 
In these days of fine schools, with the 
vigilantly enforced compulsory education 
law, the woefully ignorant are decidedly 
in the minority, and it is well that it is 


one, 


so. Nearly every man has acquired a cer- 
tain degree of book learning, and while a 
man’s the world is not to 
be gaged entirely by this acquired knowl- 
edge, yet it is true that the educated men 
are the ones who have wrought the mighty 
work in the world’s history. 

When men arrive at the age when work 
is required of them, nearly all have ac- 
aquired a good foundation upon which to 
build in the way of a broader knowledge 
of the world’s work. This class of men 
for more knowledge, and 
are always seeking an opportunity to in- 
crease the scope of their learning. Every 
employer, therefore, has a chance to help 
his men attain a larger knowledge, to ac- 
Some 


usefulness in 


usually thirst 


quire a greater degree of education. 
men for themselves, and truly 
“they shall find,” but there are many who 


will seek 
need a helping hand, an encouraging word. 
This is the opportunity for the progressive 
and broad-minded employer. 

Reading is a great and grand means of 
broadening one’s knowledge, and generally 
speaking a well-read man means a well- 
educated man, as the intelligent and con- 
scientious reader will educate himself by 
a diligent and careful perusal of the best 
books to be had. This is just where the 
employer has an opportunity to help many 
men, in that he may select and extend to 
his employees the use of a good collection 
of books whose influence and teaching will 
be entirely for good. 

The writer kas for a long time strongly 
urged the establishment of a reading room 
in every shop where it is feasible, and 
where this cannot be done under existing 
the plan 
substitute 


conditions library here advo- 


\ first-class 
assortment of good books should be bought 


cated is a good 
and the use of them extended to the em- 
ployees. In the selection of books great 
care and the best judgment to be obtained 
should be called into consultation. The 
country is flooded with books of all kinds, 
and out of the deluge there can be selected 
500 books at a cost of about $500, which 
will well the entire lot 


represent very 


AMERICAN MACHINIST 
Man’s taste in every walk of life varies with 
different individuals, and this is no less 
true in the matter of books and reading, 
If the em 
the 


than it is in other directions. 
about 


f 
Library, 


ployer is undecided class <¢ 
books to buy for his Employees’ 
let him go ahead on the plan of securing 
the best there is in history, science, travel 
and fiction. With a little careful thought 
he will be able to get together a collection 
of books which will, in the main, appeal 
to the men and be read by them 

After buying the books they should be 
carefully numbered and stamped to iden- 
tify them and a suitable bookcase provided, 
preferably located in the office. A simple 
set of rules should be adopted governing 
the circulation of the books, and a 
of these rules should be pasted in each 


copy 


book for the information and guidance of 
those who read them. A librarian should 
be selected from among the men themselves 
to have charge of the books, and he should 
be required to make a monthly 
the 
and which are the most popular books of 
When a book is given out 
it should be charged up to the party draw- 
the 
ma table 


report 


showing how books are circulating 


the collection 
should return it to 


it in the office 


or other place designated to receive re 


ing it, and he 


librarian, leaving 
turned books. The librarian should be al 
lowed an hour or so before the close of 
the day to credit the returned books and 
get new ones ready for the men to be 
passed out as they go from work at night 
It would also be well to have a small 
catalog printed and each man furnished 
with a card. The work of keeping this 
library in working order is not great and 
the expense involved not large 

It may seem to some that with a public 
library in every town of any size, there is 
small need for the employer to enter this 
field of educational work, but the fact is that 
= great many employees do not draw books 


from the public library who would appre 


ciate the opportunities extended to them 
on the part of their employers, and after 
a short time will have formed the habit 


of reading, and reading good books, too 

It will be interesting to watch the result 
of the work among the men, and the em 
ployer will be enabied to see sides of their 
natures which would otherwise hardly be 
revealed. 

This is the day of earnest endeavor on 
the part of many employers to better the 
condition of their men, to show their in 
terest in their employees, and this matter 
of furnishing books is one of the 
ramifications of the great idea of mutual 
helpfulness and interest in the life of the 
workingmen 


many 





Distributing Illuminating Gas Under 
Pressure. 


High 


On account of the heavy cost of mains 


when illuminating gas is distributed at 
ordinary pressures, especially to outlying 


and suburban districts of a city, plans are 


being matured in St. Louis tor the use of 


higher pressures in the mains with reducing 


+ ¢ 


valves at the suburban distributing centers 


wo systems will be used, in one of which 
the pressure in the mains will be about five 
pounds per square inch, this pressure be 


ig adopted in order to use cast-iron 


mains. in the high-pressure system, pre 


sures of 20 to 80 pounds will be used 


Che 


system 


with pipes having screwed joints ma 
for the 


nsist of 


chinery first-named will 
Connersville blowers. connected 


co 


direct to 300 horse-power Westinghouse 
gas engines fitted with pressure governors 
proportion to the 


for the 


to adjust the speed i 


] ] 


demand for gas. Of the machinery 


high-pressure system, we have no informa 
tion 


Foreign Markets for American Machinery. 


Some little time ag | referred in these 
columns to the grumblings of some Brit 
ish engineers that, as England had abo! 
ished the sugar bounties (at a heavy « 
to the British consumers), the least tl 


West 


to place their orders for plant with Br 


Indian sugar planters could do w 


ish makers of sugar manufacturing n 


chinery They think that, a quid pf 

wo for abolishing the bounties, the West 
Indian colonies should have agreed to 
grant substantial preference to Briti 
sugar-making plant as against foreig1 
manufacture \ that sounds fairl 
reasonable ] but there 
another aspect of 1 question \ big 
firm in Demerara write to cay that Amer 
car ihinery | r ported 

he We Ind 1 r the 
United State \ ng the bull 
f the suga d there 1 o f 
the p ohite “~r 
nd more finished mills and other labor 
iving appliances have been found to exist 
in the United States than in the United 
Kingdom 

I have previously pointed out tl tl] 
Syrian market is worth looking after 
exporters of pumps There is in the 
neighborhood of Damascu a Europe 
nill installation on a fairly large scal 

mre f the ilitary turbine mills has 

ween obliged to adopt a 25 horse-powet 
Deutz petroleum mot for its supply of 
motive power wing to the lack of water 
This, by the wa only engine of it 
kind in the district This class of ma 
chinery ( ( 1 he reach of the 
poor Syrian agriculturists and industrial 
\s regards ] Iping iratu there is a 
el g 1 ck ind, especially for hand 
pumps for the counts \W ood-working 
nachinery finds a ready market in Dama 
cus 

The demand for wind motor n the 
Damascus district restricted, although 
throughout the rest of Syria there is a 
capital sale of these motors. A good many 


people here regard the introduction of 


new labor-saving tools and methods into 


Britain as having had a directly beneficial 
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effect upon British engineering. It is al 
most needless to say that practical men 
are agreed as to the commercial advan- 


in factories and of 
tools 


tages of specialization 


using designed machine 


One of our technical journals thinks that 


specially 


our engineers have leaped from hopeless 
the conduct- 
ing their business to the opposite extreme, 
and this has encouraged the dumping of 
than anything 


conservatism in methods of 


foreign machinery more 


else. It is thought that the time has come 
when more discrimination will be brought 
to bear; when the best in American shop 
procedure will be copied in British estab- 
lishments, the indifferent being left alone 
The opinion is further expressed that the 
“will make labor-saving 
great deal 
friends 


British toolmaker 


and can make them a 
better than the majority of 
the Atlantic. We have had good 


studying what pre 


tools, 
our 
across 
opportunities of we 
sume is considered good American prac 
at the new works of an up-to-date 
\merican Manchester At 
these works there is much to be admired, 
and which might be copied with advan 
are also many ‘white cle 


tice 


company in 


tage, but there 
phants’ which we are glad to have seen, 
if only to that 
avoided.” 


It is rather curious to note chat invari 


know they are to be 


ably consuls in their reports speak dis- 
paragingly of their own countrymen in 
trade. Whether the consul is an Amer 


ican, Briton, German or Frenchman, he 
generally manages to draw odious com 
parisons against his own nationality. <A 
while ago an energetic United States con 
sul in England wrote that Americans were 
no good as merchants and exporters. 
Others have berated you for sending cata- 
logs in English to France, South America, 
The have 
said much the same thing about their ex 


own 


and so on German consuls 


porters, with variations; while our 
english consuls are always criticising the 
unhappy home manufacturer, who is gen 
erally reckoned by the consul to be a poor 
sort of tool, with no enterprise, and only 
enough sense to potter along day by day. 
So don’t be alarmed if you ever read bad 
things against yourselves in official and 
The same and worse things 
The 
Chamber of Commerce in Constantinople 
that (English) the “worst 


merchants in the world” because some or- 


other reports. 
: » 4! 11 | C ay . ¢ ] Pests | 
are also said of your rivals oritish 


says we are 
ders have gone to Germany and Belgium. 
Sut we happen to do 37 per cent. of the 
Ger 


does only 


entire import trade there, whereas 


our keenest 
also, out of £790,000 worth 


many competitor 


3 per cent 


of railway material ordered in 1902 for 
Egyptian railroads, no less than £549,000 
The 


stantinople Chamber seems to be rather 


was supplied from England Con- 
greedy 

American exporters should note that un- 
der the new tariff in New Zealand, Amer- 


ican and 


all goods not of British make 


AMERICAN MACHINIST 
have to pay duty on a higher scale than 
formerly; thus: 

British Foreign 
Hardware 


.20 per cent 
Pumps ......20 ie 30 


30 per cent 

Cycle parts, gas engines, oil engines, sheet, 
bolt and bar iron; railroad and tramway 
rails all have to pay 20 per cent ad wa- 
lorem, British goods being admitted free 


P. &.- ©. 


London 





Monthly Meeting of the American Society of 
Mechanical Engineers. 


One of the most enjoyable and profitable 

to those who attended it—of the monthly 
meetings in this city of the American So- 
ciety of Mechanical Engineers was that 
which occurred on the evening of January 
26. John A. Brashear, of Allegheny, Pa., 
of world-wide fame as a maker of optical, 
and especially of astronomical apparatus, 
was announced to speak upon ‘The Devel- 
opment of Measurements,” but his address 
might have been more correctly entitled 
“The Wonders of Modern Astronomy.” 
Little was said about the details of meas- 
urement or of measuring apparatus, and 
practically nothing of the magnificently 
successful life work of the speaker him- 
self. The lecture and 
had more of the character of an informal 
talk, but in it the ability of the speaker 
as a popular lecturer was happily evident 


was not written 


He did not talk over the heads of his 
audience, and not a word was lost or 
wasted 

Mr. Brashear began by showing the 


practical bearing ot the occult researches 
of the astronomer upon the operations of 
He said that if locomotives 
the astronomers they 
rying two or more of 


our daily life. 
could be run by 
would never be 
them to occupy the same bit of track at 
the same time. Steamships and _ sailing 
craft and the commerce of the nations all 
depend absolutely upon the astronomer 
The demands of the astronomer have done 
more than anything else to develop the 
minute precision of the advanced mechan- 
ician and the instruments of the mechan 
ician have in turn been the most potent 
factor in the recent rapid advances of the 
astronomer 

The speaker led his listeners into a con- 
sideration of some of the unimaginable 
distances which the astronomers are famil- 
iar with. He said that once when sitting 
with Grover Cleveland and Joseph Jeffer- 
son it was remarked of the latter that he 
was a fixed star, to which he replied that 
there fixed stars, and Mr. 
Brashear was called to confirm, which he 
did, and this led to some explanation of 
the astronomer’s way of dealing with 
fixed stars. It was told how the bearings 
and other data concerning a star are taken 
when the earth is at a point of its orbit 
nearest to the star, and similar observa- 
tions are taken again when at the opposite 
point of its orbit, giving a distance of 186 
millions of miles, and how the comparison 


are no this 
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of these data enabled the astronomer to 
scientifically guess the distances of half a 
{ 39 trillions of 


dozen about 
of the other 


stars to be 
miles, the distances 
stars could not even be guessed at. 

The various at the com- 
mand of the modern astronomer were suc- 
cessively spoken of, and the curious im- 
least one 


while 


instruments 


pression was conveyed, to at 
listener, that the telescope, while still the 
first necessity of the astronomer, is really 
doing less in the advancement of sidereal 
knowledge than are two or three other of 
the instruments employed. It must not be 
forgotten, however, as perhaps it might 
have been from what the speaker omitted 
to say, that those instruments are 
really only adjuncts to or co-operators 
with the telescope and would count for 


other 


little without it. 

The wonders of photography were spok- 
en of, and especially with reference to its 
revelations of myriads of stars otherwise 
undiscoverable. The spectroscope seemed 
to be most marvelous of all in its ability 
to reveal not only the constituent elements 
of the most distant bodies, but also their 
motions, and the most curious thing about 
the latter was that the motions revealed 
and made accurately measurable were not 
across the lines of vision, but coincident 
with those lines. It would be revealed 
with absolute certainty by the spectroscope 
whether the motion was toward or away 
from the spectator. Then the bearing of 
these revelations upon other lines of in- 
vestigation were touched upon, such as, 
for instance, the ccnstitution of the rings 
of Saturn. It was long ago conceded that 
they do not consist of solid matter, and 
it is now held that they are not either 
liquid or gaseous, but consist rather of 
innumerable independent bodies so closely 
placed that they are continually grinding 
against and striking off particles from each 
other. 

The bolometer, 
the interferometer were successively spok- 
en of and the uses of each sketched and 
their several indicated. The 
speaker was a fluent man full of his sub- 
have been 


the refractometer and 


revelations 


ject, and it would seem to 
scarcely possible for any speaker to have 
put more into the time at his disposal. 

At the conclusion of the lecture a large 
shown 


with 


collection of lantern slides were 
related to the but 


insufficient time for their satisfactory ex- 


general subject 


planation. Mr. Brashear also exhibited 
one of the gratings made by the late Pro- 
fessor Rowland as perhaps the highest 


achievement of the scientific mechanician 
The evening could not have failed to be 
a memorable one to all present. President 
Swasey said that Mr. Brashear was able 
to be present only by serious interference 
with other urgent cngagements. 

The next monthly meeting of the so 
ciety will be held on February 23, when 
Major Birney, of the United States Army, 
will tell about heavy guns. 
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American Enterprises in Russia. 
Mr.'A. H. 


the Jron Age ot 


Ford has an article in the 


issue of January 28, in 


which he goes very much into details re- 


garding the treatment that has been ac 


corded the various American machinery 


manufacturing concerns that have been 


established in Russia The story is one 


of repeated breaking of faith, oppression 
and general bad treatment. By oppressive 


taxes, unreasonable requirements and in 


every possible way apparently the Russian 


1 





has succee 'ed in driving out 


Gsovernment 
most of the Americans that have been con 


nected with the new wor! established 


there, and it seems likely that will suc 
ceed in driving 
out those that 


The story of the treatment acc 


one way or another in 


rrded the 


Singer Sewing Machine Company is very 


impressive, the idea of this 


g evidently 
to force the company to sell at a sacrifice 
so that the business may be controlled by 


the government or by a purely Russian 


company. 
It is stated that the locomotive works at 
Americans connect- 


ed with them and that they 


Sormovo have now no 
are being op 
related 
also that measures inimical to the interests 
of the American owners of the Westing 
and 


erated solely by Russians. It is 


house American Air-Brake Compa 


nies have been taken, and it seems to be 


clearly shown that it is the intention not 
to allow Americans or in fact any foreign- 
ers to remain in control of industrial es- 


tablishments there longer than is abso 


lutely necessary. 


Those who have given some attention 


to the situation in Russia will not be very 


much surprised at this story. Certainly 


there were Americans and others in Rus 


sia at least six years ago who expected 


that eventually some such result as this 
would be brought about in one way or 
another, though at that time not much 
could be said about it because there was 


no tangible evidence. It was, as one might 


say, only an “intelligent anticipation.” 
The fact is, 


a little bolder exhibition 


however, that this is only 


than usual of a 
feeling which prevails more or less, we 
England 
free 
In Ger- 
which is 


think, in nearly every country, 


and America being probably more 


from it than any other countries 
for 


more or less comparable with 


many, instance, something 


what has 
occurred in Russia has taken place, it be 
ing a familiar fact that some of the indus 
tries there which at first had a number of 
Americans connected with them have now 
none, or practically none. This, however, 


is not by reason of any governmental ac 


tion as it has been in Russia, nor is it 
the result of a predetermined course at all, 
but of a natural development or evolution; 
there being in human nature everywhere 
that 
} 


which makes a man rather resent 


veing bossed by a foreigner. We see man- 
ifestations of that spirit in America more 
or less, many American mechanics being 
for what 


discoverable who will not work 
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and vice versa, 


they call a “Dutch boss,” 


that usually an American 


} ‘ 
eing 


} 
i 


the result 


machine shop in the hands of Germans 








and under their supervision is manned 
mainly by men of the same nationality, 
who understand each other and whose 
vays are adapted to each other in such 
way that things 
xtent not pract mi 
of various natiot1 I 

It happe that 
Mr. Ford's article is published ther 
reaches R ( ) f the rhs ; 
vhich 1 cle giving an ac f 

lvice golive \ ¢ e Herbert Sp ( 

1 promin Japanese st nan who 

vas a friend of Spence Chis dvice 

ww published for the first time is as 
follows: 

‘The Japanese policy should be that of 
keeping Americans nd Europeans as 
much as possible at arm's lengtl 
You should take every precaution to give 
is little foo 1 as possible to foreigners 


hould be not only a pro 


hibition of foreign persons to hold prop 


erty in land, but also a refusal to give 


them leases,and a permission only to reside 
as annual tena 


f 


nts 


De cidedly prohibit t 


rreigners the working of the mines owned 


‘ , , 
or worked by government Keep 


the coasting trade in your own hands, and 


forbid foreigners to engage in it 


The intermarriage of foreigners and Jap 
anese should be positively forbidden 
There is abundant proof, alike furnished 
by the intermarriages of human races and 


by the interbreeding of animals, that when 


the varieties mingled diverge beyond a 


certain slight degree the result is inevita 


bly a bad one in the long run 


‘It seems to me that the only forms of 


intercourse which you may with advan 
tage permit are those which are indispen 
able for the exchange of commodities 


ind 
products 


mportation 


and 


exportation of 


No fu 


physical 


mental rther priv 


eges should be allowed to people of other 

ces, al vecia'ly to people of the more 
powerful races, than tbsolutely needful 
for the ] 1c! f these end \p 


he eaty with the powers of Europe an 
(meri to of the whole empire to 
roreigners I roreign ¢ ipital I regret 
this as a fatal p v. If you wish to se 
what is likely to happen, study the history 
f Ind One the more powerful 
races gain a / t dapput and there will 
inevitab! ( e of time grow up 
in aggressive policy hich will lead to 
collisions with he ] pane “4 the r col 
lisions will be represented as attacks by 
the Japanese which must be resented, as 
the case may be; a portion of territory 
will be seized ard required to be mad 
over as a foreign settlement; and from t 
there will grow eventually subjugaticn of 
the entire Japanese Empire.” 

No matter how much one may believe 
in the common brotherhood of man and 
in equality of rights, it is nevertheless true 


{ I ( rig I na 
S ) ( ( ( ange 
f , ¢ fm il bene 
f ds 
t i ids oft 
I ( wn 
\ I ery i 
f \ Phe iwisdom 
I tity 
t f g1 nto a country 
} 
' { 
t of indus 
\ ) y taken 
! ‘ t le te com 
« I m 
RR ‘ that it 
n me 
( I eign id all 
1 | | wl ich the 


The American Society of Heating and Ventilat- 
ing Engineers on the Metric System. 
The American Society of Heating 


ating Engineers voted 


questions connected with the proposal to 
dvance the trod 1 of the metric 
ystem. As given in / necring News 
he result of the vote was as follows 

Voting membership 168 


adoption of the met 


ric system of weights and meas 
ires as the legal standard of the 
United States 34 


In favor of adoption of metric sys 


tem in departments of Federal 
Government 37 
\va 42 
In fay of rislation which would 
te the ad n of the met 
tem 4! 
\ga 39 
It \ l g I 1 Vy what 
lof alaww d fay 1 by those 
wl voted against n of the 
+ , ' ' ) T 
prese poser favor of 
eg t ) | the 
dop 1oft Che pre 
eran vould ‘ 
ptior 1 do \ ik 
yr what r ot 1 ey ( rht 
] ‘ \ ; 
be 1 ] ] ( Na ma 
Govet ent f things 
n 1 é that ( f thet wert 
, ea ral re ‘ Do the voter 
hope for a law \ prom ind 
it will do it with le chance of y 
t rivate interest than this will? 


8 to 20, in- 


clusive It is expected that a very great 
variety of the smaller power-driven boats 
vill be exhibited 
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Scraping That Would Pay But Will Not be Done. 
A well-known engineer, whose early edu- 
cation was received in the shop, was in a 
reminiscent mood the other day, and said 
that during a period of about six 
“monarch of all he 


years he 


was absolute sur- 
veyed,” so far as the shop was concerned 
Whatever he said 


period in the department of which he had 


“went,” and during that 


charge, and where a good deal of very fine 
punch work was done with compound dies, 
he had the bed of an inclined punch press 
carefully scraped to a surface plate and 
the bottom of the bolster plate scraped to 
fit it. This bolster was held to the bed of 
the press by extra large bolts having case 
hardened threads, and under the heads of 
the bolts and under the nuts were washers 
so arranged as to form universal joints 
and prevent any cramping or uneven dis 
tribution of pressure. There were other 
presses in the this 
one, except for the above mentioned feat- 
ures, and our friend declared that the dies 
used in the press which had been treated 


room precisely like 


in this manner uniformly lasted from four 
to five times as long as they would last in 
other similar doing similar 


any press 


work. The reason for this, he declared, 
was that with a very moderate tightening 
of the bolster bolts—in fact, such tighten 
ing as could easily be done by turning the 
nuts down by hand—the dies remained in 
absolute adjustment until they were pur 
posely moved, whereas in the other presses 
there was a constant creeping of the bol 
ster plate, due, he thought, to the vertical 
pringing of the parts or the transference 
of the pressure from one part of the plate 
to another during the punching | stroke, 
and which resulted in the die constantly 
getting out of adjustment with reference 
to the punch, and therefore, of course, be 
This man was thor 


ing impaired rapidly 
oughly convinced that it paid, and paid 


that punch press in that 


vet he never fitted more than the 


well, to fit up 
manner ; 
one machine, and declared that he prob 
ably never would so fit another, unless it 
were in a shop that belonged absolutely 
and entirely to himself 

There are things that would certainly pay 
that it 
pay the mechanic to do, because the actual 


in the end will, nevertheless, not 
money returns on them may be either so 
much obscured by other things, or may 
be stretched a period of 
1] 


time as to greatly attenuate them, and all 


out over such 
the while the man who handles the treas 
ure box keeps his eye on that extraordin 
ary expenditure, and the chances are that 
by the mutations of shop life, a new me 
chanical man will come who will utterly 


fail to understand or appreciate what has 


been done that is unusual or outside his 
own experience, and will condemn all 
of it 


We have the word of an experienced, 
successful and highly skilled man who has 
tried this plan, and who certifies that it 
pays. It is extremely doubtful if there is 


a single other mechanic who will be con 
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vinced that it would pay, and who at the 
same time will be allowed to adopt it, o1 
think it 


There are many things that one may be 


would advisable to propose it 


lieve to be both mechanically and pecuni- 


arily justifiable and right, which are 


not likely to be adopted. 


yet 
But what is the 
use in spending good money to secure a 
very stiff punch press—one that will not 
spring—if, after it is the bolster 
that holds the dies is roughly planed and 


gotten, 


placed upon a roughly planed seat, neither 
of which are true planes nor fit each other 
and which allow the bolster to spring mort 
or less at every stroke? It is pretty cet 
tain that it would pay the users of ma 
chines generally if a lot of scraping were 
done about them that no one now thinks 
of doing, and if it was charged for in the 
price. We believe that planer housings 
for instance, should be fitted to the bed by 
scraping and that planer buyers ought to 
But 
same is 


be glad to pay the cost of doing it. 
of them The 
probably true of the set-over slide of lathe 


not many would. 


other parts of ma- 


held 
important 


footstocks and 
tools 
bolts, and 


many 
together by 
shall be 


as solid and free from vibration as pos 


chine which are 


which it is 


sible. 





Standard Size Catalogs. 

Last week out of sixteen catalogs which 
we published notices of, nine (or 53 per 
cent.) were given as standard, 6x9 inches 
which is very encouraging for those wh 
believe in and have advocated the use of 
standard sizes, and indicates that eventu 
ally practically all catalogs in machinery 
lines will be of this size, which is the size 
of all the publications issued by the vari 


ous engineering societies. 





The Union Engineering Building. 


We have already referred to the discus 
sion that took place at the recent meeting 


of the American Society of Civil Engi 


neers anent the proposed union engineer 


ing building. From the published reports 


of the discussion we take the following re 
marks by Mr. Samuel Whinery, which, it 


seems to us, are saturated with common 


sense, and ought to be carefully con 
sidered by those who oppose the untor 
building project. Mr. Whinery said: 


“In the first place, there seems to be 


general mistaken idea as to what. this 


whole measure involves. It has been 


stated distinctly that it does not involve a 


merger of the societies, nor a merger of 


their finances, but it seems necessary t 
go further and inquire what it does mean 


As |] 
and I do not 


understand the whole proposition 
wish to be understood here 
the 


against it at the present time, but merely 


as speaking in favor of measure or 
this particular point, that is involved—as 
I understand it, is this: It is proposed that 
the societies jointly invest in a certain 
ract of land for the purpose of erecting a 


building thereon for the joint occupation 


It is not proposed 


of the several societies 
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that land shall be a 
be held 
and 


that the investment in 
partnership affair at all. It is to 
by a separate corporation, separate 
distinct entirely from any of the 


Th t 
bicil 


to be made up from representatives from 


7 societies 
and from all of them. corporation is 
each of these bodies. Now, this corpora 
tion will ask each society to purchase and 
amount of 


bonds, to be issued 


be responsible for a certain 


bonds, or its share of 


for this property; just the land for it, on 
which the building is to be erected. This 
society purchases and holds one-fourth or 
one-fifth, whatever it may be, of the 
amount of bonds issued to pay for that 

. . ¢ 1 a1] } > thace | Is Ac 
property and will nave thos¢ OK a 


property, and should they become worth 


less we lose the amount. That 
that 


into this building 


is all there 


s in Each asked to go 


society 1S 


which it is proposed t 


erect without any cost to the society and 





to pay its share of the operating expenses 
of the building, nothing more Chis cor 


poration that it is proposed to have to 
hold this 


assess certain rentals, certain expenses of 
of the 


property and administer it, can 


management building against each 


society. They can do nothing further than 
that. I see no merger in that whatevet 
I do not see any partnership in it, and I 


do not see even any 


clety as a society into a corporation 1n 


which it is directly a member. I think it 


responsibility that 


assume be care 


is important that the 
this society shall actually 

; 
which it 


the s 


ie burden 


1 


fully separated from t 
the 


ciety is to assume 


seems to be impression here 
We do not asst 


sponsibilities for this vast enterprise. We 


ime re 


tor 


do not ¢ 


responsibility only certain 


Now I 


these circumstances what benefit it: 


assume 


things in it under 


uld 


be to this society whatever to know thx 


exact financial status of each sister so 
ciety or what its standing for membership 
We are 


management of 


is to he with them 


The 


measure 


not uniting 


this society, if this 
is adopted, will be just as inde 


other 


The other 


pendent of any of the societies as it 


is to-day, absolutely societies 
btain no rights in the management of this 
society by this proposed donation, and this 
obtains no rights in the 


society manage 


other societies. Now, where 


ment of the 


interested in this matter of the 


are we 

financial standing of these societies o 
their standing in membership? If was 
merely a question whether we should 
jointly occupy that building with a N 
firm I could see no objection to it wl 


think the fact tl 


ver t tl S 

‘ety, together with a law firm, or a li 
al association, or a single doctor, may 
agree together for their mutual benefit to 
rent a society house and use it jointly 
would in any way disparage this society 
It is merely a questi nt occu 


pation for the common benefit of all, and 


it seems to me that we are going entirely 
too far, entirely f irther than necess \ 
and certainly further thar rteous for 
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condition of 
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s which are ised a 
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ing a burn 
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chamber, by the 
Cort- 


3,000 pounds tor each 
Rockwell Engineering Company, 26 
landt street, New York city. 


WORK HOLDER. 


This is a special form of vise suitable 
for the milling machine, shaper or planer. 
It may be swiveled to any angle, and will 
hold work of almost any outline. The 
chief pe irity is that the piece corre 
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N. J.) the principles are essentially the 
same in so far as operation is concerned 
The 
work, is 
will lie flat and be rigidly supported direct 


machine, being designed for heavy 


arranged so that the gear blank 
from the ways of the bed, the cutter slide, 
which has a quick return, working up and 
which 1s 


down on the face of a column 


1,1 lms 1 ‘ +} } j } t 
movable longitudinally On the bed elthe! 

















WORK 


sponding to the sliding jaw in the ordinary 


vise is here provided with several steel 
cross pieces dovetailed in place, and ad- 
justed by set-screws, these steel slides as 
the fixed 


grooves planed across, as shown, to engage 


well as jaw having horizontal 
the ends of steel fingers for holding down 
the work. All shop men with experience 
in planer work will appreciate this method 
of holding the piece. As the block carry- 
ing the 


moved around to any angle on the vise 


slides and set-screws may be 


body and clamped, taper work may be 
held as readily as straight, It is obvious 
that 
and 


with the individual clamping slides 
there are 
the 
different 


as many pieces as 
held at 


e . 
are ot 


fingers 
slides may be securely same 
though all 
\ tapped hole is provided at 


the fixed that 


time, even 
dimensions 
jaw so a pair 


each end of 


of stop plates or clamps may be 
ind between these plates a number of thin, 
short pieces of the same width may be 


held 


are being dressed off in one setting 


ends of all 
The 
three sizes—s, 7 and 
New England Machine 


Company, Pawtucket, R. I 


square while the upper 


1 ~ 


made in 


10 inches—hy 


vise is 


the 


LARGE Al 
The _ half-tone 


to be the largest entirely automatic gear 


TOMATIC GEAR-CUTTING MACHINE 


illustrates what is said 


cutter ever built, it cutting spur gears 


only—by means of a rotary cutter—up to 
12 feet in diameter, 24 inches face and 4! 
inches circular pitch. There have been 
larger machines built for this purpose, but 
such have been semi-automatic, while the 
machine shown, after once being set and 
until 
While dif 
fering in detail and construction from the 
machine of the 


builders (Gould & Eberhardt, of Newark. 


started, needs no further attention 


the gear blank is completed 


smaller new type same 


HOLDER. 
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by power or by hand. The bearing for 


the work spindle carrying the arbor and 
dividing wheel is formed in the bed itself, 
and the positioning of the cutter in rela- 


tion to the gear blank is obtained by mov- 
ing the upright or column Its exact 


movement to a fixed distance is secured by 
means of a graduated dial and scale, with 
stop which can be set at any predeter 


mined point The cutter slide has a long, 


} 1 


flat bearing on the guide, and the bearings 


for the cutter spindle are of substantial 


s. The cutter slide 1s counter 
a 3,000-pound weight held by 
‘ables, as represented, The cut- 


is driven by worm and worm 
wheel, and in addition to the regular spin 
large diameter, coarse-pitch 
furnished 


The 


large 


auxiliary spindle is 


] 


for cutters up to 1 diametral pitch 


worm dividing wheel, which is of 


diameter, as indicated, is made in halves, 


smaller gear c and is cov 
a guard, to keep out all chips 


utter, 


ind dirt. The chips produced by the cut- 
ter, and the lubricant for keeping the cut- 
ter cool drop into a the 


from which the 


compartment in 
chips can be readily 


1IiSe 
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removed, the lubricant flowing into a 
below, which it 1s 
pumped to the While 


for the different numbers of teeth are reg- 


pocket from again 


cutter divisions 
ularly made automatically through com 
binations of change gears, the machine is 


so arranged that it can be operated semi 


automatically, and the dividing mechanism 
tripped by hand for 


One belt, on pulleys at 


each tooth, if desired 
the 
entire machine through splined shafting and 


rear, drives the 
gearing, and no movement can take place 
unless previous movements have been fully 
of 
the 


essential feature 


hat 


completed. <A very 
this construction provides t unless 
division of the worm wheel is made com- 
plete, the cutter carriage cannot possibly 
feed forward 

7 


takes place automatically, 


This movement always 
and requires no 
adjustment whatever, for any size of gear 
test 10-foot i 


the machine, the greatest 


In a made of a gear cut in 
error discovered 
between any of the teeth was 0.0015 inch 
Chis 


Was 


machine weighs 40,000 pounds, and 


built for R. D. Nuttall 
Pittsburgh, Pa 


Company, 


rH STAI SPE! rHE 


yrged trom 


The spindle of this lathe is f 


crucible steel, ci step cone pul- 


l machined inside as we as out and 


ey 
bored 


thoroughly balanced, ha a | le 


through runs in 


from end to end, and 


dust proof and self-oiling boxes of phos 
phor bronze, ¢ ( being { ded 
with do ble sets of wicks for supplying 
ubricant from at il well below Che 
tootstock is of the it-under pattern; it 1s 

















THI STAR’ SPEED LATHE 


to the bed by the lever in front 


locked 
Its ] 


spindle has a combination screw and 


lever motion, and under the hub of the 
lever is a dial graduated xteenths and 
useful when drilling, counterboring, et 

to a required depth, The dial is adjustable 
ibout its spindle, and may be readily set 
and clamped at any point | hange 
from screw to lever motion, it is only 


necessary to loosen 
ing the spindl 
lever can be lifted off 
The hand rest is provided with 
short T-rests; t 


are clamped to the bed by a cam loc 


device and the T-rest is held in its socket 
by a friction clamp, both clamping devices 
being ope rated bv levers secured at the 
front, as shown. The bed has one flat 
way and one \ nd at the ba is attached 
convenient shelf for the reception of 
ools, ete Ch the is equipped with 
face plate i d cents nd f le red, with 
ide rest, draw C IcK, et¢ ry ¢ 1 
tershaft shed is self g and self 
lining boxes 1 is fitted with tight and 
loose pulleys f required, with friction 
pulleys. Th the is bu 1 two sizes 
1O an | [2 nehe wing ry the Seneca 
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Personal. 
ft Swinden & Acosta \ 





I Montevide Uruguay, intends t 
visit the United States on business 
\pi remaining out three months, and 
e sugges rT <¢ log ete ire Tor 
varded t m before leparture tl 
1d\ f them \ wally advat 
or nd ne ving 
Wm. H. Brenner, an engineer w \ 
f \ Nw \ t has been 
lanat t xte ‘ ist ] heer 
ge he eturned to Yol 
vhere \\ ’ 
( ntt \ 
He \ Tt¢ mat ] ved 1 
pt ire e habit 
i there 
Obituary. 
Wi Reisinger, the “villas ud 
\ Pp. it Tenens 
s \ died January 25 
Wi Gord thought ve the 
est e engineer in the cour 
ed Mills , N. J., January 2g 
ohty-two year ( He ran an eng 
he Pennsvlvan Railroad t fit 
Williat \. Swee wi now ( 
l I re of Svr icliseE N 7... aie 
n tl city on January 30. M 
Sweet was born in the town of Pomp 
in the same county, October 12, 1830 l 
t th ige of eighteen he wet earl 
e edge-tool business at $40 a yeat He 
ter was blacksmith-machinist and carried 
mm the oun Dbusiness In 1868 he started 
vith his brothers, Aaron A., John E. and 
a brother-in-law C. C. Bates, as machir 
sts and manufacturers. John E. and Mr 
Bate hdrawing from the firm, 
ning brother and the eminent William 
5 6 Cogswe eg manufacture f 
tting apparatus for mowing and rea g 
chines. Mr. Cogswell selling his inter 
t (,eorg B nes, ft nrn nani 
le Swe Barnes & ( d the 
y ot tee ‘ tarted d 
fted ( king of t tee | 
Mr sweet neg t] eC nd 
the other p 1 hol oO e knife 
business, w ] ne George Barnes & 
( l ] Whitman & Bart 


Comp Che ee] inch w Wm. A 
Sweet & Co M1 Sweet conce ed the 
‘ f Gg e < » ¢ from the 
Bessemer rails, large quant ; of which 
Fi g . =o Bessemer 
, , ! ¢ v split the 
t] ree yarts web al d he i¢ 
} t fire \ ¢ nt 
d form wagon 
‘ { +S \V 
] ) teel and 
. r ) g the 
ead g 1 into crow-bars 
{ ly f ut upon the 
aries As the Bess makers be 
ne more expert and ef he crop ends 
erew shorter d rter, unt nything 
ver a foot eng had b ccepted 
| © ¢ ec t toch was to 
1e from v n settled the ships 
eg £ f nd their 
Wo! . | re en into 
, ; th ed up as 
] l 1 [I ( | ends 
LECE ¢ trom 
ff \l S \ da 
‘ | e he 
1 ] 
Y f the 
on 
Vy tor Tt \ 
\ M Sweet s 
g of the 
y | lone by 
" It t 
‘ Ye up to 
I 1 t el WI 
\ tarted 
‘ end and wher 
} g T gh one of 
| t ead of king 
de e he uid, “It 
plit it half throug! n his emphatic 
| ( he uid, “T 


o f f t least thirty 
, heen fed by itomatic stokers 
f é | nvented 
we of the dex ait tan 4 business 
\] S ert nterested 
1 other ( tv affairs, but 
place it f fast worker 
Mr. Sweet w the f Prof 
Jol E. Swee 
f H e Committee 
( Pe Weig 1 Me res held 
] S t t he netric 
( Mr. H. H. Sup 
f Va } d by 
\ FE. | ii B nm ne f the 
N | ( \ Clat Mr. 
bi ie PS l and was the 
a by , 
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Commercial Review. 
New York, Monday, Feb. 1, 1904. 


The developments in the machinery 
market for January, showed that the out- 
look for business was better than at the 


conclusion of the month which prece led 
it. From the standpoint of inquiries, the 
month was especially good, these being 


larger in point of volume, and embracing 


more departments of the trade than could 
be said for December. 

The business closed was entirely con- 
fined to small lots, but these made a pretty 


aggregate. Machinery 


men are very partial to this kind of trade, 


fair showing in the 


saying that less difficulty is experienced 
in closing it, and better prices are obtained 
large 
of the latter on which 


when they have 


Som: 


than propositions 
to deal with. 
he attention of machine-tool men have 
been centered recently, are still in abey- 
but that 


them nearer to closing than the one which 


ance, every week passes brings 


preceded 


Electrical machinery manufacturers are 


very well pleased with the way the new 
year has opened for them. One of the 
reasons for this 1s the marked activity 
shown by municipalities in going ahead 
with enterprises requiring electrical ma- 


hinery. Small municipalities especially, 


hight 


ire installing electric-lig 
quite an extensive scale, the 


systems on 


eing 


impetus 


furnished by the easy money market en 
abling them to float securities more quick 
ly For motor-driven tools, the demand 
has quickened a little also 


In the matter of prices, values are being 
maintained 
they 
any purchases being delayed on the belief 


that li 


well Machinery men assert 


that hear nothing nowadays about 


wer prices are ble, although 
admitting that talk of this kind was plen 
tiful before the National Machine Tool 
Builders’ Association put itself decisively 
on record against any reduction of prices 
Not this 
nection 1s the fact that recently there have 
been manufacturers of car 
riage and machine bolts, hot pressed and 
cold punched nuts, and of hatchets and 
adzes, and existing prices were reaffirmed 
by them all. 


possi 


without some interest in con 


meetings of 


The pig-iron situation, for the time be- 
ing, is rendered interesting by the fact 
that Northern furnaces are booking the 
most of the tonnage that is being placed. 
Up to the advent of the present year, and 
for least six months 
prior to it, Southern furnaces occupied this 
distinction 


a period covering at 


The change about has been 


occasioned by Northern furnaces getting 
the benefit of cheaper coke and limestone, 
as well as reduced freight rates 

During the time that the Southern fur- 
naces were mohopolizing the pig-iron mar- 
ket, they could offer their product at from 
$1 to $2 per ton cheaper delivered than 
their Northern competitors. But 
of the lower costs we have stated, North- 
ern 


because 


furnaces are now able to undersell 
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Southern ones. Freights have considera- 
ble to do affairs. 
The freight New 
York, for example, is $3.75 per ton, and 


Southern interests find this a heavy handi- 


with this condition of 


from Birmingham to 


cap in trying to secure business in North- 


ern markets. 


This is especially true of 
New England and Northern New York 
points, where the freights are prohibitive 


for them, so far as meeting the prices 


Northern companies are asking at their 
furnaces 

Of more than ordinary 
attempt that is now being made to con- 
solidate the three leading Southern fur- 
naces, as the best method of putting a stop 


interest is the 


to the ruinous competition that has been 
going on for some time among them, since 
all previous attempts to prevent this have 
Good the iron 
trade say the only way out of the 
difficulty, but think it will take months 
to effect it. Some faith in the 


negotiations with that end in view 


proven futile judges in 


say it is 
have no 
The policy which most consumers of pig 


iron are pursuing nowadays is in buying 
only when they need supplies for imme- 


diate use \ll attempts to get them to 
purchase for extended delivery have 
failed. In fact, this method of buying 
seems a thing of the past 


So far as the export machinery trade 


s a whole goes, the month showed some 


When 


and 


one gets down to 
the 


eood results 


however, discusses ma- 
aspect of it, 


The majority of houses, 


details, 
chine-too] for example, re- 


ports vary 1OW 


ever. sav their export order list is gradu- 
lly growing larger. 
CHICAGO MACHINERY MARKET 


Western power people are interested in 


comparison which is about to be made 


etween a Corliss engine and a_ turbine 


if 1.500 horse-power each under like con- 
ditions at Connellsville, Pa. It is reported 
that considerable business in the West is 


heing delaved until the relative merits of 


the two are more clearly established. How- 
ever, there has been a brisk trade in Cor 
liss engines during the past month. The 


Allis-Chalmers Company has sold ten en 


gines during the month of more than 


3.000 horse-power each, while their sales 
[ lighter have been 


of engines of power 


numerous than for months 
the ¢ sold 
Louis and suburban road, 


2,000 


much more 


past. Two of smaller engines 
were to the St 
horizontal 


horse-power and one single cylinder of 


one cross-compound of 
1,500 horse-power. 

There are perhaps at present fewer in 
quiries for large units of power in the 
West than in the East, at least that state 
ment is made by manufacturers who have 
representatives in both parts of the coun 
try. But the inquiry for both boilers and 
engines in the West was for January far 
greater than for any month since last sum- 
There is a slowness in the 


mer certain 


closing of these inquiries, but the earnest- 


ness and genuineness of the inquiries is 
Possibly 


generally acknowledged. one 
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reason for this is that earlier deliveries can 
now be made than during most of last 
so that haste in the closing of con- 
tracts is unnecessary. The improvement 
in the demand for power is regarded by 


year, 


some makers as peculiarly timely, on ac- 
count of the house cleaning that has been 
in progress in their order books. There is 
a more decided aggressiveness in many 
sales departments, and it is perhaps for 
this reason that circumspection is observed 
in the giving of publicity of orders placed, 
a tendency that is quite noticeable. 

3ut authorities agree that the general 
conditions of business continue to improve 
This is made apparent from the fact that 
the more palpable inquiry for power comes 
source but pervades 
including electric 


from no particular 
all c! 


railways, and manufactories of all kinds 


isses of buyers, 
And the amount of business that has been 
deferred and that is now hovering indis- 
tinctively in the future is considerable 
The 


manufacturing 


large boiler 
the 


few days wrote inquiries to about thirty 


representative of a 
company within past 
cor 
respondence the 
purchase of equipment, but from whom he 


people who had last summer been in 


with him in regard to 


had heard nothing after he had named 
them price s He had expected to find that 
at least 50 per cent. of the number had 


closed with his competitors. He was more 
than surprised to learn that of the thirty 
only one had bought and he for only part 
Many of these lag 


market 


of his requirements 
gards said they would be in the 
They had delayed because of an 


for 


soon, 


expected falling market and various 


other reasons 


Miscellaneous Wants. 


idvertisements will be inserted under this 


head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
tnswers addressed to our care will be fo 
warded, 

Grant. Gears. See upper corner, page 144 


Caliper cat. free. bk. G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,.Waltham,Mass 
Stamping Dies. Collins, 
Stamping dies and tools designed 
work. Box 73, Racine Jct., Wis 

J. Gregory, 140 W. 23d st., New York, spe 
cialist in small machine designing. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, Amer. MACH. 

Wanted—Patented specialties of merit 
Address Power Specialty Co., Buffalo, N. Y 

Machine and brass works want a specialty 
to manufacture. Address R. J., care AM. M 

Light and fine mach’y to order: models and 
elec. work specialty. E. O. Chase, Newark, N 

Automatic machinery designed and 
structed by the Wellman Sole Cutting 
chine Co.,. Medford, Mass. 

We will buy, pay royalty or 
for patentee a patent possessing 
111, AMERICAN MACHINIST. 

Special machinery for reducing labor and 
increasing profits, designed and perfected. (¢ 
EK. Sargent, M. E., 1214 Manhattan, Chicago 

A complete course in mechanical drawing 
is given in Rogers’ “Drawing and Design. 
83. Illustrated catalog, post free Theo 
Audel & Co., 63 Fifth avenue, New York. 

Wanted—Medium weight and heavy ma 
chinery to manufacture, by large modern ma 
chine shop and foundry employing up-to-date 


Chicago 
for rapid 


Emmons 


con 


Ma 


manufacture 
merit. w0OXx 


methods. Address Box 87, AMER. MACH. 
Wanted—Specialties, automobile parts, or 
contract work by a first-class, modern ma 


chine shop having brass and iron foundries in 
connection. Address Box 39, AMER. MACH 
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Wanted—South American agency: reliable not to be forwarded; but replies will not he Superintendent, general foreman or! hief 
party, resident in South America, desires to returned. If not forwarded they will be de- engineer ; energetic; wide experience on high 
represent or act as selling agent for manutfac- stroyed without notice Original letters of speed or Corliss engines, 100 to 8,000 horse 
turing or export firms. Address A. M., 122 recommendation or other papers of alue power systematic nd est modern = shop 
front st., New York. should not be enclosed to unknown corres methods nderstands Rite’s inertia gover 

We desire an agent in every shop in the pondents On hona fide situation want or n pen for engagement Address Box 114 
United States to handle our technical books; /e/p want advertisements inserted under this \ RICAN Mat NI 
a wide-awake man can do very well; only heading igency advertisements must be 
one in a shop. The Derry-Collard Co., 256 placed under Miscellaneous Wants. : — 

Broadway, New York. a by up-to-dat re n hen cst + nue 
- * . tands drop fo der gy an tempe 

Designing of detail parts for small ma- Situations Wanted. ¢: will be open engagement about + 

chinery and experimental apparatus, draw- 1 est of referencs Box 116. AMI Mac 


ings and specifications, examination and re Classification indicates present address of 


ports on inventions for investors. Cc & advertiser, nothing else. 
Whitney, 123 Liberty st., New York. Help Wanted. 


CONNECTICUT 


Machinists will find in Rogers’ Machinists’ . : : - " p , , , f 
Library (3 vols., $7, payable $1 monthly) the Experienced wood pattern maker, Amet oni rege a re a oe 
most helpful set of home study and reference ‘80, Wishes position; small town preferred. advertiser, not) it 


Address Box 85, AMERICAN MACHINIST 








works Illustrated machinists’ catalog, post INOIS 

free. rheo. Aude! & Co., 63 Fifth avenue, Draftsman technical graduate, now in ee - o t 

New York. brass mill, 4 years’ experience, mill work and Bag a , yin oe ne tne - ope ~ 
Organization of entire shops or special de machine design, wants position ;_ New | ng ; aie tthe ye vey Se D - sees mal yh at 

partments; costs of production fixed and r¢ po nal Middle States E. Eisenwinter, ina core-makers: we always have vacancies 

duced; piece, ete., prices fixed on rational ateroury, Conn. Address Allis-Chalmers Co New York Life 

basis: advice on equipment, machine shops, Mechanical and electrical engineer; Swed Bldg., Chicag 

foundries, ete. . Hess, » QO. Box 84, ish technical graduate; 10 years’ experience asic \ , wa il : aa 

Yeadon, 1’a specialist in the manufacture of electric eal —— =e nore - Page SS " 

: . h « npan engages i! the { fac 

Want to furnish men of proved ability, as cables and cabie machinery; has been supe! ture of hyd 7 c presses, spe shan a canees 

managers, superintendents or foremen, in the intendent and designer with large concerns manent nea sine shop work an i jobbing rive 

metal-working industries; no charge; also A Germany, Russia, Austria —_ United age experience ~ irv, et Addre ss b. | 

want men to fill such positions. For terms ad States. Address B. L., care AMER, Macn W., care AMERICAN MACHINIS 

dress James Brady, Room J, 20th Floor, 220 DELAWARE 

Broadway, N. Y. City. ; ‘ OUISIANA 





Young man, 11 years’ shop experience, now 


Notice—A self-starting and revel 1as charge and designs tools, good education 





Wanted An experienced salesman tin the 


ible gaso 


























line engine with valuable patented improve ‘eliable, up-to-date, wants position; $100 a ime to take « irge of Une small tool and sup 
ments, used for marine and stationary; | am month Box 113, AMERICAN MACHINIST ply departmet a4 machinists supply 
looking for capitalist or machine to manufac house soutl tate age, experience and sal 
ture; write for fuli particulars and photos MASSACHUSETTS ul Box 108, AMERICAN MACHINIS4 
s0X 123, AMERICAN MACHINIS1 , 
: Mechanica draftsman wishes to change [ASSACHUSETTS 
Who furnishes apparatus to remove the Address Box 104, AMERICAN MACHINIS1 Wanted——Foreman for a machine shop: one 
ashes out of the flues of double boilers, each : , : - 2 »» om 
consisting of two Cornwall boilers, arranged Wanted—Position of responsibility “3 wea | : seitedeceg Address ‘Gears 
one on top of the other, with two fires in YOUNS man 13 years’ shop and drafting. care Amenican MA 
each lower boiler? The working order of the room experience; up to date on appliances Wanted A ow ! foreman who thor 
shop does not allow to wait with the cleaning f0" turning out work rapidly; understands oughly under nd f metal stamping and 
of the flues until the brickwork and the boil handling men. Box \MER, MACHINIST ! not t ime; state age, ex 
ers are cooled down, and therefore an ar Expert n gearing wants position, general perience nd wag Adare Box 112, A. M 
rangement is necessary with which the clean foreman ¢ sistant have % years’ practica 
ing can be done without sending a man into experience in gear cutting; at present foreman TIRE 
the flue pipes. The construction of the brick n gear-cutting department with a large con Dra mar 1d ne m tit of eam 
work does not allow to sweep or run the cern; desires to make change first of Febru engine ve eX I ind 
ashes straight through the flues Address ary Box 117, AMERICAN MACHINIST! refere! - ! xpected 
30x 105, AMERICAN MACHINIS Box 86, AMERI M 
Wanted—Machinist possessed of thorough NEW . I ndt ! ef I foun 
practical and technical Knowledge automat lirst-« millwright and carpenter wants il ne I ! ' tings 
and Corliss engines, to assume entire control steady p tior Box 126, AMER. MACHINIS1 nd ef yins 10) mer expert 
mechanical departments general foundry and Experienced draftsman and designer ad el : | Vda Box 
machine business making a specialty of en sires a chang has been “chief draftsman 1 A Ml 
gine and pump repairs approximating $200 and at present holds responsible position 
QUO per year; one who can invest $¥,000 to Address Box 106, AMERICAN MACHINIST = 
$25.000; must be active and able to produce sect na “ae a 2 ; fan engin 1 appliances 
rapidly; only such as can furnish unques superintendel or assistant, by one ¥ it ‘ew York. Box 131 
tioned references will be consiuered; to sucl has had 20 years’ practical, technical and \ M 
will furnish every facility for determining drawing-room experience ; is at present supe War — i! ) ike a 
earnings, condition, etc., of advertise: Ad ntendent of int employing 100 men, bu ‘ { ! ime lops 
. lv e . , desires a change Address Lox 107, Am. M 
dress fully, stating age, experience, salary 1 ot ma e taken as a 
ete., “General,’”’ care AMERICAN MACHINIS1 NEW YORK d it Ad Box 115, Amt Macu 
Japanese me ini draftsman; graduate I) nm ! ! ‘ nical drafts 
For Sale. $# years’ exp ence Box 12S, Am. Macu n I r \ - ind | mping en 
Mechanical draftsman, experienced, desires - sad I. | Box 100, AMER 
For Sale—Patent, new machine tool, a positior Box 121, AMERICAN MACHINIST lcAN M il r, giving age, salary expected 
necessity vin every shop, mill and factory [Experienced operator on plain or surfac Want An ex] maker and drafts 
Address Box 62, AMERICAN MACHINIS1 grinder seeks position tox 127. Au. MACH un to me c sr tool shop lw #- = 
‘or Sala y . > ta ste 7 . Irma ) late ne ig y cor wetent ( res 
For sale- Four complete sets of patterns First-class draftsman wants position in ot Nathan Manufactu > Company 416 1 
with all drawings for large machine tools; ‘ete ‘ . 2 » ‘ : , 
a E ate : fice for automatic or tool work Box 110 1oGgrl N. ¥. City 
will be pleased to correspond with parties AMERICAN MACHINIS 
wishing to take up a good line Box +42, 7 am, : Wanted \ photographer familiar with ma 
AMERICAN MACHINIS1 Mechanical draftsman, familiar with pat chine s ) methods and capable of using the 
Drawings of two-cycle stationary and ma- tern and machinery shop, wants position as best photographic apparatus for indoor work 
ee manelins ain Lh. 2%. 2. & 6 6 one superintendent's assistant sox 118, AM. M steady employment to an expert man Box 
12 H.-P.: our latest design; one set only will Superintendency wanted by an up-to-date 59, AMERICAN MACHINIS! 
be sold East. For particulars address Duluth man, years of experience , shop organizement Wanted—An_ experienced designing engi 
Gas Engine Works, Duluth, Minn. of the best; would take work by contract. neer and chief draftsman, capable of taking 
Kor Sale—A machine shop in New York ox 122, AMERICAN MACHINIS1 charge of drawing office of manufacturer ot 
city (Manhattan); suitable for special ma General foreman, responsible man, progres steam driven pumps and small engines; must 
chine building, automobile and general repair Sive, expert mechanic, experienced in inter be, or have been, in employ of first-class 
work. Established three years. Fully equipped Changeable, automatic and special machinery, pump bul ders ul communications absolute 
with modern tools, all in first-class shape. is open for engagement. tox 125, Am. Mac ly ontidenti Address Flywheel, care 
Good location. Address R. C. Handloser, M. E., Mechanical engineer, German, 23 years AMERICAN MACHINI 
127 Duane st., New York. holding diploma from German university, ex OHIO 
Manufacturing Plant for Sale We offer perienced in t manufacture and designing Draft I experienced and resourcefu 
for sale, or lease if desired, the plant at the of pumps, armatures, oil engines, tools, jigs M.. 417 K P te cc | ates Ohi = 
corner of 12th and French streets, which we and general machinery, wants position as me : nislenimaetaien setitentolateaia —_ 
are now vacating for our new works on the Chanical draftsman, designer or any other em Wanted—By a firm manufacturing plumb 
western city limits; equipped with power, Ployment in above branches, with prospects @rs’ brass goods, a first-class too maker cap 
cranes, tool foundations, shafting, hot air ef advancement 90X 150, AMER. MACHINIS of designing and making tools and fix 
heating system, electric light plant, ete tures for turret lathes. Audress, with refer 
foundry in connection; suitable for medium OHIO ences, wages expected, ete., The Sanitary Co 
or heavy manutacturing Address Ball En Wanted—Position as superintender Cleveland, O 
gine Co., Erie, Pa. general foreman, by a thorough, practical m ENNSYLVANIA 
chanic, with 12 years’ experience age Ss : 
member of A. S. M. E. Box 76, AM, Macu Wanted—A first-class traveling salesman 
Wants. Pie pias nies ei a who has had experience in selling machinery 
ost department organizer and system ex for ansmission power; an active, ener 
Situation and Help Advertisements only in pert desires change of position; at present In geti man of good character and address 
serted under this head Rate 25 cents a line charge of a department * best of re ferences can make an excellent connection Address 
for each insertion. About sic words make a ftom largest concerns. Box 129, Am. Macu Box 110, Ami AN MACHINI 
ine Vo advertisements under two lines ac PENNSYLVANIA ; 
cepted, and no advertisements abbreviated P VISCONSIN 
The cash and copy should be sent to reach Designer, experi need, wants position ; ele Speed boss for machine shop doing medium 
us not later than Saturday morning for ‘ical line preterred. Box 101, Am. Macu and heavy work; steady position to compe 
the ensuing week's issue inswers addressed Expert toolmaker and all-around machinist, tent man, wilt 1 bonus on work turned out 
to our care will be forwarded Applicants 14 years’ experience as foreman Al refer none need apply unless experienced in this 
may specify names to iwhich their replies are ences, desires change. Box 120, AM. Macu line X. Y. Z., care AMERICAN MACHINIS1 
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HORIZONTAL BORING AND DRILLING MACHINE, No. 3 


The Ideal Boring Machine for 
All Types of Gasoline Motors 


Because it will bore cylinders with extreme 
accuracy and with a rapidity that has never 
been exceeded. 

The large output is secured by the great 
power and the rugged construction of the 
machine. 

Accuracy is secured by building the machine 
within the limits of the best milling machines. 
Bores may be finished without a reamer, 
within .oo1” to thefoot. Even a smaller error 
limit can be obtained by using our design of 
floating reamer. 

Send for full particulars. 


The Binsse Machine Co., Newark, N. J. 


SOLE AGENTS Prentiss Tool & Supply Co., New York, Boston, Buffal 
Brown & Zortman Machinery Co., Pittsburg, Pa Marshall & Huschart 
Machinery Co., Chicago, Cleveland British Empire, Ludw. Loewe & ¢ 
Ltd., London Fenwick Freres & Co., Paris 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 
N. ¥ 


Northampton KEmery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Arbor Presses 

Barnes Co., W. F. 
ford, Ill. 

Bartlett, E. E., 

Niles-Bement-Pond Co., 

Wilmarth & Morman Co., 
Rapids, Mich. 


Ball Bearings 

See Roller Bearings. 

Balls, Steel 

Federal Mfg. Co., Cleveland, O. 

Standard Roller’ Bearing’ Co., 
Philadelphia, Pa. 


& John, Rock- 
Loston, Mass. 

New York. 
Grand 


Band Saws, Metal 

Niles-Bement-Pond Co., 

Thompson, Son & Co., 
New Haven, Conn. 


New York. 
Henry G., 


Barrels, Steel 
Kilbourne & Jacobs 
lumbus, O 


Mtg. Co., Co 


Bars, Boring 

Beaman & Smith Co., Provi., R. 1. 

Cleveland Twist Drill Co., Cleve- 
land, O. 


Niles-bement-Pond Co., New York. 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Relt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, N. J 


Harris Oil Co., A. W., Prov., R. 1. 


Belt Filler 


Schieren & Co., Chas. A., New 
York 

Belting, Leather 

Schieren & Co., Chas. A., New 
York 

Shultz Belting Co., St. Louis, Mo 


Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 
Selt Lacing Uachine 


Diamond Drill & Mach. Co., 
boro, la. 


Birds 


Bending Machinery, Plate 

Hilles & Wilmington, 
Del. 

Niles-Bement-l’ond Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass. 


Jones Co., 


Wickes Bros., New York 
Bending Machines, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 
wWatson-Stillman Co., New York. 
Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, la 
Niles-Bement-Pond Co., 


Williams, White & Co., 
Ill. 


NewY ork. 
Moline, 


Bending Tools, Hand 


Estep & Dolan, Sandwich, IIL. 
Wallace Supply Co., Chicago, LIL 


Blocks and Tackles 
See Hoists, Hand 


Blowers 


American Blower Co., Detroit, 
Mich 
Am. Gas Furnace Co., N. Y. City. 


Buffalo Forge Co., Buffalo, N. Y. 


Champion Blower & Forge Co., 
Lancaster, Pa 

Hartford Blower Co., Hartford, 
Conn. 


New York. 
Boston, 


Niles-Bement-Pond Co., 


Sturtevant Co. B. FE., 
Mass. 


Blue Print Machines 


Keuffel & New York. 


Esser Co., 


Pittsburg Blue Print Co., Pitts- 
burg, Pa. 

Williams, Brown & Earle, VPhila- 
delphia, Pa. 

Blue Print Wringers 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Pitts 
burg, Ta. 

Williams, Brown & Earle, Phila- 


delphia, Pa. 
Boilers 
Ilawley Down 

Chicago, Il. 


Draft Furnace Co., 


Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Boiler Washer and Tester 
Rue Mfg. Co., Philadelphia, Pa. 


Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O 

Boynton & VTlummer, Worcester, 
Mass 

Detrick & Harvey Mach. Co., Bal 
timore, Md 

Howard Iron Wks., 

Niles-Bement-lond Co., 


Buffalo, N. Y 
New York 


Reliance Mach. Tool Co., Cleve 
land, © 

Webster & Perks Too! Co., Spring 
field, O 

Wiley & Russell Mfg. Co., Green 
field, Mass 

Williams ‘Tool Co., Erie, L'a 


Bone for Case-Hardening 

Rogers & Hubbard Co., Middle 
town, Conn 

Books, Mechanical 

Audel & Co., Theo., New York. 


Baird & Co., Henry Carey, Vhila 
delphia, Pa 
Derry-Collard Co... New York 


Gas Engine Pub. Co., Cinecin., O. 

HHendey Pub. Co., tue Norman w., 
New York 

Wiley & Sons, John, New York 

Boring and ODrilling Ma- 


chines, Horizontal 
farnes Co., B. F., Rockford, Ill 
Barnes Co., W. F. & John, Rock 
ford, Ill. 
jcaman & Smith Co., Provi., R. I 
Letts Mach. Co., Wilmington, Del 
insse Mach. Co.. Newark, N. J. 
Boynton & Plummer, Worcester, 
uss 
Dallett Co., 
Detrick & Harvey 
timore, Md. 
Fosdick Mach. Tool Co., Cin., O 
Hill, Clarke & Co., Boston, Mass 
Lucas Mach. Tool Co., Cleve., O. 
MeCabe, J. J.. New York. 
Meadville Vise Co., Meadville. Pa 
Newton Mach. ‘Tool Wks., Phila 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pawling & lHlarnischfeger, Mil 
waukee, Wis. 
Prentiss Tool & Supply Co., 
York. 
Warner & Swasey Co., 
Ohio. 
Boring und Turning Mills 
American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring 
field, Mass. 

Bertram & Sons Co., Ltd., 
Dundas, Ont., Canada, 
Betts Mach. Co., Wilmington, Del 
tickford & Co., H., Lakeport, 

N 


Thos. H., Phila., Pa. 
Mach. Co., Bal 


New 


Cleveland, 


John 


N. H. 
Bullard Mach. Tool Co., 
port, Conn. 
Colburn Mech. 


Bridge 


Tool Co., Franklin, 
a. 

Hill, Clarke & Co., Boston, Mass 

King Mach. Tool Co., Cinecin., O. 

McCabe, J. J.. New York. j 

Niles-Bement-Pond Co., New York 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Boxes, ‘Tote 


Lyon Metallic Mfg. Co., Chicago, 
Ill. 


Bulldozers 

Williams, White & Co., 

Carborundum 

See Grinding Wheels. 

Case-Hardening 

Rogers & Hubbard Co., 
town, Conn. 


Castings, Die Molded 


Middle 


Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 


Farrel Foundry & Mach. Co., An- 


sonia, Conn. 


Castings, Motor 


Harrison, H. K., St. 
Steffey Mfg. Co., 


Paul, Minn. 

Castings, Steel 

Cooper-Wigand-Cooke’  Co., 
York. 


Diamond Drill & Mach. Co., Birds- 


boro, Pa. 

Farrel Foundry & Mach. Co., An 
sonia, Conn. 

Centering Machines 

Phoenix Mfg. 

Pratt & Whitney 
Conn. 

Whiton Machine 
London, Conn 

Woodward & 
ford, Conn. 


ts6., 
co. DB. &.. 


Rogers Co., Hart 


Centers, Planer 
Fay & Scott, Dexter, Me. 


New HIlaven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford. 
Conn. 


Reed Co., F. E., Worcester, Mass 

Chains, Driving 

foston Gear Works, Boston, Mass 

Bridgeport Chain Co., Bridgeport 
Conn. 

Federal 


Mfg. Co., Cleveland, O 


Jeffrey Mfg. Co., ‘he, Columbus 
Ohio 
Link Belt Engr. Co., Phila., Pa. 


Morse Chain Co., ‘t'rumansburg 
i 4 


Oneida’ Community, 
ae 2 
Whitney Mfg. Co., Hartford, Ct. 


Analyzing 
Investigation & Con 
Syracuse, N. Y. 


Chemist, 
rechnical 
struction Co., 


Chucking Machines 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic 
Cleveland, O. 
Mass. 


Le Blond Mach. Too! Co., R. K., 
Cincinnati, O. 
Potter & Johnston Mach. Co., 


Pawtucket, R. 


Reed Co., F. E., Worcester, Mass 


Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond, T. R., Brooklyn, N. Y. 


Brown & Co., R. H., New Haven, 
Conn 
Cleveland Twist Drill Co., Cleve- 


land, ©. 


Cushman Chuck Co., 


Detroit Twist Drill Co., Detroit, 
Mich. 

Goodell-Pratt Co... Greenfield, 
Mass. 

The EK. Horton & Son Co., Wind 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn 


Morse 
New 


Twist Drill 
Bedford, Mass. 


Niles-Bement-Pond Co., New York. 
Frankfort, N. YX. 


Pratt Chuck Co., 


Moline, 


New 


Co., Hartford,Conn. 
Hartford, 


New 


kenwood, 


Mach. Co., 


Hartford,Ct. 


& Mach. Co., 


Philadelphia, Pa. | 


Chucks, Drill —Continued 
Standard Too! Co., Cleveland, 0. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Whitney Mfg. Co., 
Whiton Mach. Co., 
London, Conn. 


Chucks, Lathe 
Cushman Chuck Co., 


Hartford, Ct. 
D. E., New 


Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
The E. Horton & Son Co., Wind- 


sor Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 
Westcott Chuck Co., Oneida, N. Y 
Whiton Mach. Co., D. E., New 
London, Conn. 


Magnetic 
ea Aa. &, 


Chucks, 
Walker & 
Mass. 
Chucks, Planer 
Niles-Bement-Pond 


Worcester, 


Co., New York. 
Chucks, Scroll 
Niles-Bement-Pond Co., 
Whiton Mach. Co., D. 
London, Conn. 
Chucks, Split 
Faneuil Watch 
Mass 
Hardinge Bros., Chicago, Ill. 


New York. 
KE New 


Tool Co., Boston, 


Clutches, Friction 

Caldwell, Son & Co., 
cago, Ill. 

Carlyle Johnson Mach. Co., 


a. W., Chi 


Hart 


ford, Conn. 
Faneuil Watch Tool Co., Boston, 
Mass. 


New York. 
Hunter, 


Niles-Bement-Pond Co., 

Patterson, Gottfried & 
Ltd., New York. 

Smith, F. C., Franklin Falls, N. H 


Clutches, Magnetic and 
Electrical 

Akron Elec. Mfg. Co., Akron, O. 

Electric Controller & Supply Co., 
Cleveland, © 

Truaing Device 


Akron, O. 


Commutator 
Akron Elec. Mfg. Co., 
Compound, Boiler 
Harris Oil Co., A. W., Provi., R. 1 


Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, BR. J. 


Compressors, Air 
Blaisdell Machinery Co., Bradford, 
> 


Blanchard Mach. Co.,_ Boston, 
Mass. 

Christensen, N. A., 
Wis. 

Curtis & Co. 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Herron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co., New 
York. 

Rand Drill Co., New York 


Milwaukee, 


Mfg. Co., St. Louis, 


Connecting Hods and Straps 

American Machinery & Export 
Co., New York 

Standard Connecting 
Beaver Falls, l’a. 


Rod Co 


Controllers and Starters. 


Electric Motor 
Electric Controller & Supply Co., 
Cleveland, OQ. 


wWard-Leonard Elec. Co., Bronx 
ville, N. Y. 

Coping Machines 

Long & Allistatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York 


Correspondence Schools 
See Schools, Correspondence. 
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BROWN & SHARPE MFG, CO. 


PROVIDENCE, R.1., U.S.A. 


One of 
Our Specialties: 


Standard Gauges 


THAT ARE 


AGCGURATE. 













We were among the pioneers in the manufac- 
ture of ACCURATE gauges, and all of the col- 
fateral work of designing and making machines 
for this special work. 

Our experience in the use of Standard Gauges 
is at your service. The Gauge Department is 
exceptionally weli equipped for making Special 
Gauges. 


Correspondence solicited. 


‘‘The Gauge List’”’ 
Is Mailed to 
Any Address. 
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Ceunterbores 


Slocomb Co., J. T., Provi., R. I. 


Countershafts 

Bullders’ Iron Fdry. Provi., R. I. 

National Machine Tool Co., Cin- 
cinnati, O. 

Reeves Pulley Co., Columbus, Ind. 

Smith Reversing Countershaft Co., 
Melrose, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 
Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 

Caldwell & Son Co., H. W., Chi- 
cago, Ill 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, HN. X. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 

Vandegrift Coupling Co., FEvans- 
ville, Ind. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Browning Engineering Co., Cleve- 
land, O 

Byram & Co., Ine., Detroit, Mich. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, Va. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic ‘Tool Co., Mon- 
tour Falls, N. Y. 

Lane Mfg. Co., Montpelier, Vt. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 


Crank Pin Turning Machine 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 


Crank Shafts 


Standard Connecting Rod _ Co., 
sjeaver Falls, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 


City, HN. J. 
Obermayer Co., S., Cincinnati, O. 


Cupolas, and Ladles, Foun- 
dry 

Byram & Co., Ine., Detroit, Mich. 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Philadel., Pa. 


Cuatters, Milling 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Etna Mfg. Co., New York. 

Gay & Ward, Inc., Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Il. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage «& 
2 Works, Gloucester City, 

Standard Tool Co., Cleveland, O. 

Whitney Mfg. Co., Hartford, Ct. 

Cutting-off Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, N. Y. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Nutter, Barnes & Co., 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Roches- 


Boston, 





Cutting-off Tools 

Armstrong Bros. ‘Tool Cuo., Chi- 
cago, Ill 

Fairbanks Machine Tool Co., 
Springfield, O. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Western Mfg. Co., Springfield, O. 


liartford, 


Cyclometers 
Veeder Mfg. Co., Hartford, Conn. 


Diamond Tools 
Dickinson, Thos. L., New York. 
Steel Set Diamond Co., New York. 


Dies, Sheet Metal 

Bliss Co., I. W., Brooklyn, N. Y. 

Delivouk & George, Chicago, Il. 

tiay-Budden Mfg. Co., Brooklyn, 
es 

Perkins Mach. Co., So. Loston, 

Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Ideal Opening Die Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt 

Pratt & Whitney Co., 
Conn. 


Hartford, 


Dowel Pins 
Obermayer Co., S., Cincinnati, OU. 
Winkley Co., Hartford, Conn. 


Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 

Drawing Boards and Tables 

Alexander Mfg. Co., J. G., Grand 
Rapids, Mich. 

Keuffel & Esser Co., New York. 

Schwencke, Kirk & Co., New York. 


Drawing Instruments 
Kelsey, ID. J., New Ilaven, Conn. 
Keuffel & Esser Co.. New York 
Schwencke, Kirk & Co., New York 


Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Pratt & Whitney Co., 
Conn. 

Sloan & Chace Mfg. Co., 


Hartford, 


Newark, 


Drilling Machines, Boiler 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Bickford Drill & ‘Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Springfield, 


Mass. 

Bickford Drill & ‘ool Co., Cincin- 
nati, O. 

Dallett Co., Thos. H., Phila., Pa. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Garvin Mach. Co., New York. 

Hardinge Bros., Chicago, II). 

Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Newton Machine ‘Tool 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart- 
ford, Conn. 


Works, 


Drilling Machines, Pneu- 


matic 


Cleveland Pneu. Tool Co., Cleve 
land, O. 
Ingersoll-Sergeant Drill Co., New 

York. 
Niles-Bement-Pond Co., New York. 
Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 
Rand Drill Co., New York. 
Standard Ry. Equip. Co., St. 
Louis, Mo. 





Drilling Machines, Portable 
Dallett Co., Thos. H., Phila., Pa 
Hisey-Wolf Mch. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O 
Baush Mach. Too! Co., Springfield, 


Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O 

Fosdick Mach. Tool Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Co., J. R., New York. 


Drilling Machines, Turret 


Niles-Bement-Pond Co., New York 

Quint, A. D.. Hartford, Conn. 

Vanderbeek Tool Works, Hartford 
Conn. 


Drilling Machines, Upright 

American ‘lool Wks. Co., Cin., © 

Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Blaisdell & Co., P., 
Mass. 

sjoynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin., O 

Dallett Co., Thos. H., Phila., Pa 

Davis Mach. Co., W. P., Roches 
wr. m. . 

Dwight Slate Machine Co., Hart- 
ford, Conn 

Fosdick Mach. Tool Co., Cincin 
nati, O. 


Worcester, 


Gould & Eberhardt, Newark, N. J. | 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

ifill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ill 

Knecht Bros. Co., Cincinnati, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe. J. J.. New York. 

Marshall & Huschart Mehry. Co. 
Chicago, Ill 


Mechanics Mach. Co., Rockford, | 


Ill 

Niles-Bement-Pond Co., New York 

New Haven Mfg. Co., New Haven 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Sloan & Chace Mfg. Co., Newark. 
N 


Vandyck Co., J. R., New York. 


Washburn Shops, Worcester. 
Mass. 

Whitney Mfg. Ce., Hartford 
Conn. 


Woodward & Rogers Co., Hart 
ford, Conn. 


Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

sa Co., J. T., Providence, 
es Be 


Drills, Hand 


Dallett Co., Thos. H., Phila.. Pa 
Niles-Bement-Pond Co., New York. 


Drills, Rail 
Niles-Bement-Pond Co., New York. 


Drills, Ratchet 

Greene, Tweed & Co., New York. 

Parker Co.,. Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dust Collectors 

Allington & Curtis Mfg. Co., Sag 
inaw, Mich. 


Dynamos 

Akron Elec. Mfg. Co., Akron, © 

Bullock Elec. Mfg. Co., Cincin., O 

C & C Electric Co.. New York. 

Commercial Electric Co., Indian 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am 
pere, N. J. 

Cushman Elec. Co., Concord. N. li 

Eck Dynamo & Motor Works 
Belleville. N. J. 

Emerson Electric Mfg. Co., St 
Louis, Mo. 

General Elec. Co., New York. 


*vwname- —Continued 

Jantz & Leist Elec. Co., Cin., oO. 

Keystone Electric Co., Erie, Pa. 

Mechanical Appliance Co., il- 
waukee, Wis. ; 

Northern Elec. Mfg. Co., Madison, 


Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Elec. Co., New York. 

Triumph Elec. Co.. Cincinnati, O. 

Western Electric Co., Chicago, II. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O 

Bullock Elec. Mfg. Co., Cincin., O. 

Commercial Electric Co., Indian 
apolis, Ind. 

Cushman Elec. Co., Concord, N. H 

Emerson Electric Mfg. Co., St 
Louis, Mo. 

General Elec. Co., New York. 

Keystone Electric Co., Erie, Pa. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Elevators 

| Albro-Clem Elevator Co., Phila 
delphia, Pa. ; 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. ee 

Howard Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa 

Emery Wheel Dresser 

Desmond-Stephan Mfg. Co., Ur 
bana, ©. : : 

Dickinson, Thos. L., New York. + 

Emery Wheels 

See Grinding Wheels. 





Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa 


Engines, Automobile 
Olds Motor Works, Lansing, Mich 


Engines, Gas and Gasoline 
Bay State Gas Engine Co., Bos 
ton, Mass. 

Foos Gas Eng. Co., Springtield, O 
Mietz, August, New York. 

New Era Iron Wks., Dayton, 0 
Olds Motor Wks., Lansing, Mich 
Struthers-Wells Co., Warren, !’a 


| Engines, Steam 

American Blower Co., 
Mich. 

Buffalo Forge Co., Buffalo, N. Y 

| Frick Co., Waynesboro, Pa. 

| kand Drill Co., New York. 

| Struthers-Wells Co., Warren, Pa 

| Sturtevant Co., B. F., Boston, 
Mass. 

| Engraving Machines 

Gorton Mach. Co., Geo., Racine 
Wis. 

Roovers Mfg. Co., New York. 


Detroit 


ixhaust Heads 

Burt Mfg. Co., Akron, O 
Sxhibition Machinery 
Philadelphia Bourse, Phila., Pa 


Export, Russian 
Gradstone & Co., M., New York 


Fans, Electric 

Emerson Electric Mfg. Co., St 
Louis, Mo. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, II. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Fans, Exhaust 

American Blower Co., 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Sturtevant Co., B. F. 3oston, 
Mass. 


Detroit, 





Files and Rasps 
| Barnett Co., G. & H.,. Phila., Pa. 
| Etna Mfg. Co., New York. 
|} Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co., Provi., R. I 
Filters, Oil 
turt Mfg. Co., Akron, O 
| Filing Machines 
Cochrane-Bly Mach. Co., Roches- 


oer, a. &. 
Kinsey-Burt Co., New York. 
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In Finishing 
Work By 
Grinding 


It is more econom- 


ical, finally, to be 


particular in your 
choice of grinders in 
The 


price, more or less, 


the first place. 


doesn’t cut much of 


a figure: In any 


event it would not 


vary a great deal 
But in 


the 


either way. 
the selection of 
tool, you would do 
well to make a very 
exhaustive investiga- 
tion of the offerings. 

We ask you to in- 
vestigate thorough- 
ly, because the more 
closely you look into 


the Landis the more 





No. 3 Landis Grinder and Examples of Work. 
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Cast Iron Hand Wheel. .o1o Removed 
trom Face and Side in 6 Min 
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No. 11 Landis Grinder and Examples of Work. 
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its value to you develops In 


favor ot the Landis stands 


age, experience, the determi- 


nation to build well, and the 
further fact that they are being 
used where con litions neces- 


sitate the best. You can't go 
wrong inthe installation of the 
Landis, but before you decide 
look them all 


quiries will have prompt at 


over. Any in 


tention 


Landis Tool Co., 


Waynesboro, Pa., 
U.S. A. 


AGENT W H. Fos Manager, New 
york and Bostor ( W. Burton, Griffiths & 
Co., London. Schuchardt & Sehutte, Berlin 
Cologn Vienna Brussels Stockholm, St 
Petersburg, Liege, Milas Pari ind Bilbao 
4 R Williams Machinery § ¢ Poront 
Williams & Wilson, Montreal, Car 
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Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 

Flexible Shafts 

Chicago Il lexible 
cago, Ill. 


Shaft Co., Chi- 


Stow Mfg. Co., Binghamton, N. Y. 

Forges 

Boynton & Plummer, Worcester, 
Mass. 

Ruffalo Forge Co., Buffalo, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Sturtevant Co., Bb. F., Boston, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Williams & Co., uv. H., Brooklyn, 
nN, 3. 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

lorgings, Steel 

Hay-Budden Mfg. Co., Brooklyn, 


N. F. . 

Heppenstall Forge & Knife Co., 
Pittsburgh, Pa. 
Wyman « _ Gordon, 

Mass. 


Worcester, 


Foundry Furnishings 

isvram & Co., Inc., Detroit, Mich. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Philadel., Pa. 
Smith Foundry & Supply Co., J. 

D., Cleveland, O. 

Furnaces, Coal and Oil 
Buffalo Forge Co., Buffalo, N. Y. 
Obermayer Co., 8., Cincinnati, O. 
Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 


Chicago Flexible Shaft Co., Chi- 
cago, Ill 

Westmacott Co., J. M., Provi- 
dence, R. I. 


Furniture, Machine Shop 


New Britain Mach. Co., New Brit- 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage «& 
Drill Works, Gloucester City, 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Gear Cutting Machinery 

Becker-Brainerd Milling Mach. 


Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provi- 

dence, R. I. 
Bultman & Co., F. H., 

Ohio. 


Cleveland, 


Clough, R. M., Tolland, Conn. 
Dwight Slate Machine Co., Hart- 
ford, Conn. 


Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Ladwin, 
Philadelphia, Pa 

Newton Mch. Tool 

Niles-Bement-Pond Co., 

Pratt & Whitney Co., 
Conn. 

Sloan & Chace Mfg. Co., 


‘Wks., Phil., Pa. 

New York. 

Hartford, 
Newark, 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine 
London, Conn. 


D. E., New 


Co... 


Gears, Cut 

Bilgram, Hugo, Vhiladelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 


Bultman & Co., F. H., Cleveland, 
Ohio. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 


Co., Pittsburgh, Pa. 


Fawcus Mch. 





Gears, Cut—Continued 
Fellows Gear Shaper Co., Spring- 


field, Vt. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 
Cleveland, O. 
Messmer Mfg. Co., Ferd., St. 
Louis, Mo. 


New Process Raw Hide Co., Syra- 
cuse, N. Y 


Nuttall Co., R. D., Pittsburgh, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 


Simonds Mfg. Co., Pittsburgh, Pa. 


Waleott & Son, Geo. D., Jackson, 
Mich. 

Gears, Molded 

Caldwell & Son Co., Il. W., Chi- 
cago, 


Farrel Foundry «& Mach. Co., An 
sonia, Conn 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & K., Cincin., VO. 

Gears, Rawhide 

Chicago Raw Hide Co., Chicago, 
Ill. 

Earle Gear & Mech. Co., Phila., Pa. 

Fawcus Machine Co., Vittsburgh, 
Da. 

Horsburgh & Scott Co., Cleveland, 
Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. 

Worm 
levator Co., Philadel- 


L)., Pittsburgh, Pa. 
Gears, 
Albro-Clem 

phia, Pa. 
Fawcus Mech. Co., Pittsburgh, Pa. 
Gould & Eberhardt, Newark, N. J. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 

Dixon Crucible Co., 
City, N 

Lubriphite Co., Jersey City, N. J. 

Obermayer Co., 8., Cincinnati, O. 


Jos., Jersey 


Grinders, Center 

Diamond Mach. Co., Providence, 
i. Bs 

Heald Mch. Co., Worcester. Mass. 

Hisey-Wolf Mach. Co., Cincin., 0. 

Niles-Bement-lond Co., New York. 


Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Woodward & Rogers Co., Hart 


ford, Conn 
Grinders, Disk 
Besly & Co., Chas. H., Chicago, 
Ill. 
Iroquois Mach. Co., New York. 
Ney, R. W., Pine Plains, N. Y 
Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 


Heald Mch. Co., Worcester, Mass. 

Niles-Bement-VPond Co., New York. 

Standard Tool Co., Cleveland ,0. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Tool 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Diamond Mach. Co., Provi., R. 1. 

Gisholt Mach. Co., Madison, Wis. 


Gould & Eberhardt, Newark, N. J. 

Landis Tool Co., Waynesboro, Pa. 

Niles-Bement-Pond Co., New York. 

Northampton Emery Wheel Co., 
Leeds, Mass. 
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Grinders, Tooti—Continued 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Ct 


Grinding and Polishing Ma- 
chines 


jslount & Co., J. G., Everett, 
Mass 

Besly & Co., Chas. H., Chicago, 
Ill. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Builders’ Iron Foundry, Provi 
dence, R. I. 

Diamond Mach. Co., Prov., R. I 


Falkenau-Sinclair Co., Phila., la 


Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 


Hill, Clarke & Co., Boston, Mass 
Hisey-Wolf Mach. Co., Cincin., O 
Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, I’a 


Marshall & Huschart Mehry. Co., 
Chicago, Il. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

New England Mach. Co., Paw- 
tucket, R. 


Niles-Bement-Pond Co., New York. 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Norton Grinding Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring 
field, O. 

Valley City Mach. Wks., Grand 
Rapids, Mich. 


Vandyek Co.. J. R.. New York. 


Vitrified Wheel Co., Westfield, 
Mass 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Woodward & Rogers Co., Hart 
ford, Conn. 

Grinding Wheels 

Builders’ Iron Foundry, Provi 
dence, R. 


Carborundum Co., Niagara Falls 
y. = 


Diamond Mach. Co., Prov., R. | 
Hampden Cor. Wheel Co., Bright 
wood, Mass. 


Niles-Bement-Pond Co., New York 
Northampton Emery Wheel Co 
Leeds, Mass. 
Norton Emery Whee! 
ter, Mass. 
Safety Emery 
field, O. 
Vitrified wheel Co., 


Co., Worces 

Wheel Co., Spring 

Westfield, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 
Athol Machine Co., Athel, Mass. 
Cleveland Stone Co., Cleveland, 
Ohio. 
Niles-Bement-Pond Co., New York 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. IL. 
Niles-Bement-Pond Co., New York 


Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass 

Hack Saw Blades and 
Frames 

Atkins Co., Kk. C., Indianapolis 
Ind 


Diamond Saw Wks.. 


buffalo, N. 


& Stamping 


Goodell-Pratt Co., Greenfield 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Starrett Co., L. S., Athol, Mass 

Thompson, Son & Co., Henry G., 
New Haven, Conn. 

West tiaven Mfg. Co., New Haven 
Conn. 


Hack Saws, Power 
Atkins Co., E. C., Indianapolis, 
Ind. 

Diamond Drill & Mach. Co., Birds 
boro, Pa. 
Diamond Saw Wks.. 
Buffalo, N. 
Hoefer Mfg. Co., 
Niles-Bement-Pond Co., 


& Stamping 


Freeport, Ill. 
New York 


| 


| Rand Dril! Co., 
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Hack Saws, Power —Cont’d 

Thompson, Son & Co., Henry G., 
New Haven, Conn. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hammers, Drop 

Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. \ 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Merrill Bros., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass. 


Williams, White & Co., Moline, 
Ill. 


Hammers, Pneumatic 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa 


Ingersoll-Sergeant Drill Co., New 
‘ork. 

Niles-Bement-Pond Co., 

Phila. Pneu. Tool Co., 
phia, Pa. 


New York 
Philade! 


New York. 


Hammers, Power 


Niles-Bement-Pond Co., New York 
Seranton & Co., The, New Haven 


Conn 
Hammers, Steam 
Bethlehem KFdry. & Mach. Co., So 


Bethlehem, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa 


Cleveland Punch & ‘Shear Works 
Co., Cleveland, O. 
Heppenstall Forge & Knife Co., 


Pittsburgh, Pa. 


Niles-Bement-Pond Co., New York. 


Heating and Ventilating 
Apparatus 

American Blower Co., Detroit. 
Mich. 


Buffalo Forge Co., Buffalo, N. Y 


Sturtevant Co., F., Boston. 
Mass. 

Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York 

Hoisting and Conveying 
Machinery 


Brown Hoisting Mchry. Co., New 
York. 

Browning Engineering Co., Cleve 
land, O. 

Caldwell & Son a. W., Ce 
cago, l. 

Hunt Co., C. W.,West New Brigh 
ton, N. Y. 

Link Belt Enginering Co., Phila 
delphia, la. 


Ci. 


| Niles-bement-Pond Co., New York 
| Hoists, Electric 
C & C Electric Co., New York 


| Sprague 


Hunt Co., C. W., West New Brigh 
ton, N. Y. 

Northern Engineering Works, De 
troit, Mich. 


Electric Co., New York 


| Hoists, Hand 
| 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & ‘Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Cleveland Pneumatic Tool Co., 

| Cleveland, O. 

| Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
| General Pneumatic Tool Co., Mon 
tour Falls, New York. 
Rand Drill Co., New York. 
Indicators, Speed 
Starrett Co., L. S., Athol, Mass 


| Crosby 


Indicators, Steam 
Steam Gage & Valve Co.. 


Boston, Mass. 


Injectors 


Lunkenheimer 
Rue Mfg. Co., 
Sellers & Co., 


Co., Cincinnati, O. 
Philadelphia, Pa 


Wm., Phila., Pa. 


| Inspection and Tests 


| See 


Iiunt Co., Robt. W., Chicago, 1. 


Instruction Schools 
Correspondence 
Insurance, Boiler 


llartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 


Schools, 
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You Can't Go Very Far 
Wrong In Using Milling 
Cutters Made By Gay & Ward 


judging trom those who now use them to the 
exclusion of all others. Either Gay & Ward 











Cutters are very good cutters or there is a 
lot of sadly mistaken people, here and there 
all over the world. But then G. & W 








couldn't fool the same people twic so. thi 
conclusion must be, that inasmuch as peop! 
come back for more, G. & W. Cutters must 
be right. Book ? 


GAY & WARD (incorporated) 


Athol, Mass., U.S.A. 


New York Office, Carlisle & Van Gelder, 17 Warren St. 
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Iron Filler Lathes —Continued Mandrels, Expanding Milling Machines, Vertical 


Felton, Sibley & Co., Phila., Pa. 
Jacks, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 


Sethlehem, Pa. 
Norton, A. O., Boston, Mass. 
Watson-Stillman Co., New York. 
Jack Planer 
Armstrong Bros. Tool Co., Chi- 
cago, 
Key Seaters 
Baker Bros., Toledo, O. 
Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 
Davis Mach. Co., W. P., Roches- 


ter, N. - 

Hill Tool Co., Anderson, Ind. 
Lapointe Mach. Tool Co., Boston, 
Mass. ; 
Mitts & Merrill, Saginaw, Mich. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 

Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Knives, Solid Steel Shear 

Heppenstall Forge & Knife Co., 
Pittsburgh, Pa 

Lamps, Are 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, II. 


Westinghouse LEKlec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Attachments 

Bradford Machine ‘Tool Co., Cin- 
cinnati, O. 

National Machine ‘lool Co., Cin- 


ecinnati, O. 


Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Sloan & Chace Mfg. Co., Newark, 


lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
cago, . 

Besly & Co., Chas. H., Chicago, 

Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 


‘ 
( 


nn. 
Tindel-Morris Co., Eddystone, Pa. 


Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 


Barker & Co., Wm., Cincinnati, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


Blaisdell & Co., P., Worcester, 
Mass. 

Blount & Co., J. G., Everett, 
Mass. 


Bradford Mach. Tool Co., Cin., O. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. ¥. 


Diamond Machine Co., Prov., R. 1. 

Kairbanks Mach. ‘lool Co., Spring- 
field, O. 

Falkenau-Sinclair Co., Phila., Pa. 

Kay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 


Gisholt Machine Co., Madison, 
Wis. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hendey Mach. Co., ‘torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mergenthaler Co., Ott., Baltimore, 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., 

Schumacher & 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca, 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O. 


Worcester, Mass. 
Boye, Cincinnati, 





Vandyck Co., J. R., New York. 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., bridge- 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

Faneuil Watch ‘Too! Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn 


Hardinge Bros., Chicago, Ill. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Pratt & Whitney Co., 
Conn. 

Sloan & Chace Mfg. Co., 


Hartford, 
Newark, 
N. J. 

Waltham Watch ‘loo! Co., Spring- 
field, Mass. 

Lathes, Boring 

Niles-Bement-Pond Co., New York. 

Streit Mach. Co., A., Cincin., O. 

Pattern 

G., Be ZF. ity. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 


Letters, 
Butler, A. 


Locomotives, Shop 

ilunt Co., C. W., West New 
tom, N. &. 

Lubricants 

Lesly & Co., Chas. H., Chicago, Ill. 

Dixon Crucible Co., Jos., Jersey 
Cus, .. J 

Foote, Pierson & Co., New York. 


Brigh- 


Lubricators 

Besly & Co., Chas. H., Chicago, III. 
Greene, Tweed & Co., New York. 
Lunkenheimer Co., Cincinnati, OU. 


Machinery Builders, Special 


Acorn Engineering & Mfg. Co., 
New York. 
American Fdry. & Mach. Co., 


Hanover, Pa. 
Beaman & Smith Co., Provi., R. L. 


Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Edmonds-Metzel Mfg. Co., Chi- 


cago, ° 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hoefer Mfg. Co., Freeport, II. 
Hollingsworth, Samuel, Plainfield, 


New Kngland Machine Co., Paw- 
tucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rhodes, L. E., Hartford, Conn. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Williams Tool Co., Erie, Pa. 


Woodward & Rogers Co., Hart- 
ford, Conn. 
Machinery Exchange 


Philadelphia Bourse, Phila., Pa. 


Machinists’ Small Tools 

Athol Machine Co., Athol, Mass. 

Besly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, QO. 


Hammacher, Schlemmer & Co., 
New York. 
Lufkin Rule Co., Saginaw, Mich. 


McCrosky, F. B., Cincinnati, O. 


Mass. Tool Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. L. 

Smith, FE. G., Columbia, Pa. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., E. Boston, Mass. 


Machinists’ Supplies 

Hammacher, Schlemmer 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Magnets, Lifting 

Electric Controller & Supply Co., 
Cleveland, O. 


& Co., 





Nicholson & Son, W. H., Wilkes- 
barre, Pa. 
Western Mfg. Co., 


Mandrels, Solid 


Springfield, O. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn, 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


ee 2 
Standard Tool Co., Cleveland, O. 


Measuring Machines 

Pratt & Whitney Co., 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Hartford, 


Mechanical Engineer 
Hollingsworth, Sam’‘l, Plaintield, 


Metal, Bearing 


Besly & Co., Chas. H., Chicago, 
Ill. 

New Era Mfg. Co., Kalamazoo, 
Mich. 

Phosphor Bronze Smelting Co., 


Philadelphia, Va. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer "ool Mfg. Co., 
Mass. 

Slocomb Co., J. T., 
mn. f, 


Fitchburg, 
Providence, 


Starrett Co., L. S., Athol, Mass. 

Syracuse Twist Drill Co., Syra- 
cuse, N. Y. 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R .I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O 

Niles-Bement-Pond Co., New York. 

Whitney Mfg. Co., Hartford, Conn. 


Milling Machines, Bench 
Faneuil Watch Tool Co., Boston, 


Mass. 
Hill, Clarke & Co., Boston, Mass. 
Loop-Lock Mach. Co., Waltham, 
Mass. 
Niles-Bement-Pond Co., New York. 
Waltham Watch Tool Co., Spring- 


field, Mass. 
Milling Machines, Horizon- 
tal 


Dubuque, Iowa. 


Adams Co., 
Co., Prov., R. 1. 


Beaman & Smith 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Cincinnati Mill. Mach. Co., Cin- 


cinnati, O. 
Hendey Mach. Co., Torrington, Ct. 


Hess Mach. Co., Philadel., Pa. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Milling Machines, Plain 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Beaman & Smith Co., Provi., R. L. 


Becker-Brainard Milling Mach. 
Co., Hyde Vark, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
kKempsmith Mfg. Co., Milwaukee, 
Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 
Marshall & Huschart Mehry. Co., 
Chicago, Ill. 
McCabe, J. J.. New York. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 
Pratt & Whitney Co., Hartford, 


Conn. 

Prentiss Tool & Supply Co., New 
fork. 

Vandyck Co., J. R., New York. 

Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, Portable 


Underwood & Co., H. B., Phila 
delphia, Pa. 





Beaman & Smith Co., rrovi., R. L. 

Lecker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio. 


Tool 


Milling Machines, Universai 
American Tool Works Co., Cin., O. 


Aurora Tool Works, Aurora, Ind. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & Sharpe Mtg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., 

Hendey Mach. Co., 
Conn. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill 

McCabe, J. J., New York. 

— Co., Ott., Baltimore, 
Md. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supp:y Co., New 
York. 

Vandyck Co., J. R., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Tools, Adjustable 


Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


New York. 
Torrington, 


Tool Co., R. 


Miniature Tools 
Davison Mfg. Co., Brooklyn, N. Y. 


Molding Machines 

Adams Co., Tune, Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks ‘oo! Co., Spring- 
field, O. 


Mortising Machines, Chain 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Motors, Electric 


Akron Elec. Mfg. Co., Akron, OU. 
Bullock Elec. Mfg. Co., Cin., O. 


C & C Electric Co., New York. 
Commercial Electric Co., Indian- 
apolis, Ind. 
Co., Ampere, 


Crocker-W heeler 
N. J 


Cushman Elec. Co., Concord, N. H. 


Eck Dynamo & Motor Works, 
Belleville. N. . 
Emerson Electric Mfg. Co., St. 


Louis, Mo. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Keystone Elec. Co., Erie, Pa. 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Northern Electric Mfg. Co., Madi- 
son, Wis. 
Robbins & Myers Co., Springtield, 
Ohio. 
Sprague Electric Co., New York. 
wtow Mfg. Co., Binghamton, N. \ 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, III. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Name Plates 

Becker Name Plate Co., Aug., 
Boston, Mass. 


Crowe Metal Mfg. Co., Chicago, 
ll. 


Franklin Mfg. Co., Syracuse, N. Y. 

Murdock Corporation, Boston, 
Mass. 

Roovers Mfg. Co., New York. 


Nut Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, III. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 
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Factory Schemes—Overhead Trolley Systems away from the main rail, the trolley stead of pushing o1 ind 


Mle >» - I : | Cl la 
and Dipping Apparatus. throws it over instantly without stopping a boy now pushes three to five bind 
BY S. A. WORCESTER and runs safely on to the main rail. When’ once, and with surprising ease 
An Ohio harvester factory, after testing the trolley is on the main rail the switch ing the short curves, of 48 inches rad 
the binder attachments, lifts them from operates like an ordinary spring switch Having noted a considerable loss of 1 


the floor through the hatchways with a and is pushed over by the trolley and in hooking and unhooking, ra 
special lift, and they are then transferred thrown back by the spring after the trol lowering with the air lift, I invented 
to the overhead trolley system, which is ley passes. After the binders have stood counterbalanced lowering and lifting 


outlined in Fig. 1. The painter’s boy then twenty-four hours the paint is fairly dry, rangement shown in Fig. 2. TI 


takes off the sprocket chain, which must and they are run south and dipped in the section S of the trolley ra riveted 
not be painted, and hangs it on a hook varnish tank V T, using the air lift and the yoke Y, which slid 
high on the trolley rod; he also “dopes”’ draining as before, and drying for twenty guides, not wt t the 
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one or two polished parts with heavy four hours on the varnish drying trac] t 
grease to prevent paint and varnish from Jl’ D 7 The boy then takes the sprock« whi | ‘ il 
sticking to them. The binder is now ready chains off the trolley hooks and_ plac« tached at its othe la weight or spring 
for dipping. On leaving the hatchways // them on the sprockets again. The binder The d t first used 
the binder goes south and around the then taken to one of the final run-off work, a rveste! ( weighing ab 
curve to the painting tank ? 7. An air stands OS, over which travels an air 150 pound \ sim] weigh ng 
lift here raises it out of the trolley hook ft which relieves the trolley of its load. a guide box was tl nterbalance in 
lowers it into the paint, then raises it and The binder is then run for a few minute case and w heavy enough t slight 
lowers it into the trolley hook again. It to see that nothing is clogged by paint verbalance the 4 ind attached 


is then pushed along over the draining and is then hoisted by the air lift and with the trolley and it ad. Wh 
table D7, which returns all the drip to lowered into ‘rate on a truck The loaded trolley ru n to the track S, tl 
the tank. When eight or ten binders are crate is then nailed up and the binder spring latch L droy el 


painted, the first three or four are about taken to the warehouse he empty trol /’L and stops 1 trolley and 
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through dripping and at pushed n evs are returned in trains of fiite r fror 9g 

around the curves to any desired point on twenty by the rail / R to the north end has been lowered and raised ag | 
one of the six paint dryingtracksP DT. The of the line, and are ready to carry more workman now pu perhaps 

spring switch, of which there are twenty binders as they une through the hatcel pounds on the trolley rod JT / nd 


used in this system, and seventy-five or ways yoke Y and 1 vith the tr | 
more in various departments of the works Befort nstalling th vster fully harvester whe ar " 


is a patented invention of my own \l three-fourths of the floor of the larger wheel is immersed in the paint \ 


4 I 

though it absolutely prevents the trolley room and one-half of the smaller room paint now floats about one-fourt 4 
from being derailed, it never stops it were necessary tor painting the binders. weight of the iron wheel, it rises quicl 
from traveling If the trolley is on the The trolley system occupies not more’ when the pulling topped, and the op 
urnout and going at full speed toward than half of that space and mak: n in ator steadi t up to prever t 
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the main rail and the switch tongu mense saving in paint and labor cost. In- too hard As the tch “1 in rising 
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the spring lifter SL, the latch is drawn 
away from the trolley lug 7 L, and when 
the rail S has returned to place the trol- 
ley can be pushed along, carrying the work 
over the draining table. Just after leav- 
ing the latch L the trolley lug strikes SL 
and releases the latch, which swings back 
ready to engage the next trolley. This 
device is patented. These operations are 
performed very rapidly, and it takes only 
about three to five seconds to stop the 
wheel in place over the tank, dip it, raise 
it and give it a push, which sends it along 
over the draining table until it strikes the 
next wheel. 

After this arrangement succeeded so 
well it was decided to paint with a priming 
coat the mower with wheels on, weighing 
460 pounds, using the dipping device just 
described, with a weight sufficiently heavy. 
A single weight was first tried, but it was 
found that when the mower frame was 
partly immersed and the wheels still half- 
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ing weight about 125 pounds, and the 
mower is easily immersed by one man. 
As the mower rises again and the weight 
MW descends, it reattaches DW by a 
reverse operation, the hooks M H striking 
I LH and throwing / H inwardly, so as 
to hook over MH while O U H swing off 
of B. The sliding surfaces of hooks and 
bars were “doped” occasionally with heavy 
grease and worked with ease and smooth- 
ness and very little jar. One man has 
dipped 250 mowers in 12 hours, A later 
development of the counterbalance, the 
spring SS, appears in Fig. 2.. This spring, 
which is made by hooking together mower 
springs to a length of 100 feet, and slides 
in a small trough for part of its length to 
prevent undue sag, is used, with the ten- 
sion adjuster shown, for dipping four 
mower cutter bars at once, The weight 
of the four bars varies with their length 
from 280 to 410 pounds. The depth of 
immersion is so small in this case that it is 
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compressed air or any other source of 
power and can be used just as well when 
the power is shut down. 





Automobile Construction—VI. 
BY HUGH DOLNAR. 

After the Oldsmobile cylinder has its 
back end faced on an expanding arbor 
screwed to the nose of a stiff lathe spindle, 
as shown at page 1589, Vol. 26, it may 
have the crankshaft boxes completed by 
babbitting, as soon as the caps are screwed 
on. These caps are separate from the 
front part of the crank box, so that the 
journals are formed wholly in the cylin- 
der casting, not partly in the cylinder and 
partly in the front crank-box extension. 

Mr. Olds, in discussing the construction 
of the motor, remarked that “A great 
many persons say that a babbitt box is a 
poor job, cheap work, and not fit for heavy 
duty.” 

This led me to reflect on the matter, 





FIG. 16. BABBITTING BENCH. FIG. 17. OLDS CONNECTING-ROD BABBITTING JIG. 


way out, the flotation (about 120 pounds) 
was so great that one man could not im- 
merse it. So I designed the self-detach- 
ing and attaching weight shown in Fig. 3. 
It is so arranged that when the main 
weight M VW is in its lowest position and 
the rail S, Fig. 2, is in place ready to re- 
ceive the trolley with its mower sus- 
pended, the weight DW is attached to 
M W by the inner hooks J H hooking over 
MH. These two weights rise and fall in 
the guide box, a short upper portion of 
which is shown, and which has slots, not 
shown, in the sides to clear the swinging 
hooks OL H. As the dipping yoke Y, 
Fig. 2, with its mower is lowered, the two 


‘ weights rise together until the mower 


frame is partly immersed, when the flota- 
tion begins to retard the movement. At 
this point the hooks O L H strike the sta- 
tionary bars B, throwing J H outwardly, 
so as to let go of MH and hook OUH 
over B, as shown. This reduces the mov- 


easy to give enough momentum by pulling 
to dip the bars and to overcome the slight 
increase in tension of the long spring. 
The sprocket chain is drawn down by the 
crank C, which is conveniently placed, 
and the chain is fastened by the pin P 
when at the right tension. Marks on the 
chain, located by experiment, enable the 
workman to give the spring the right ten- 
sion, when changing the length of bars, be- 
fore running the trolley over the tank. 
The change sometimes has to be made 
several times in one day, and in order to 
make the work easy the weight 4A W of 
about 345 pounds, is attached as shown. 
The spring having very little inertia, the 
load to be started is little more than half 
what it would be if the counterweight 
were used, and the dipping operation is 


\ proportionately easier or quicker. One 


important advantage of these counterbal- 
anced rigs is that they are independent of 


and it really seems that there is a com- 
monly held impression among constructors 
that a bearing made by simply pouring 
fusible metal into a cast iron seat, is not 
so good a job as if the seat were finished 
and the anti-friction brasses or babbitted 
parts were machined and scraped to place, 
and the journal box then fitted by boring 
and scraping to the shaft journal. There 
seems to be a general supposition that the 
babbitted box which is simply poured and 
then passed into service without machine 
or hand fitting, must be an inferior pro 
duction. 

It is very common practice in work of 
some size to fit cast-iron bottoms, cheeks 
and caps of either cast iron or bronze to a 
finished journal box, and to line these four 
separate pieces with babbitt wholly in case 
of the cast iron-boxes, or partly in case 
of the bronze boxes. For horizontal en- 
gine shafts having boxes capped horizon- 
tally, the adjustable “cheeks” or “quarter- 
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brasses” are needful, as the pull and push 
of the piston are resisted mainly by them, 
and in work of some magnitude there is 
good reason for the introduction of the 
quarter-brasses in combination with the 
horizontally divided journal box. It is 
well known, however, that the “Tangye” 
horizontal engine bed, having the crank- 
shaft journals capped at an angle of from 
30 to 40 degrees, may give good service 
with only top and bottom box sections, 
and a good many such frames have been 
made, and have given satisfaction in use, 
where crankshafts up to possibly as much 
as 8 inches diameter were journaled in 
babbitted bearings, poured directly into 
the engine frame and cap castings. 

Mr. Olds went on to say that he used 
a special lining metal costing 45 cents per 
pound, and that the Oldsmobile crank- 
shaft boxes were extremely durable, al- 
though no hammering or hand fitting was 
done on them after pouring. 

“Peening” with a ball-peen hammer was 
an essential step in the construction of 
the original Pratt & Whitney lathe spin- 
dle bearings, the cast-iron spindle boxes 
which were fitted to the headstock seats 
in the usual manner, being drilled with a 
great many holes close together through 
the babbitt flanges, and the babbitt being 
poured on an arbor much smaller than 
finished diameter. Then the babbitt was 
effectively ‘‘peened” by hand, so as to 
stretch it in the box in all directions to 
make it lie snug and solid against the box 
walls, and the journal lining was then 
bored to size, and finally fitted by scraping 
to the red-leaded spindle with great care, 
and then relieved by scraping to give “oil 
room,” all this being done by experienced 
mechanics, making a tedious and costly 
job. Of course the babbitt would not 
have stayed in the boxes through the peen- 
ing operation had it not been extremely 
well held by the great many holes drilled 
through the box flanges at both ends, by 
which the strong, ductile, high-grade bab- 
bitt used was so efficiently retained that it 
never came loose in the stretching process. 

It is also a common practice in high- 
grade work to expand the soft metal in 
lined boxes by forcing a tapered arbor 
through in a broaching press, bolting the 
box and cap together for the operation 
and afterward boring and fitting the box 
by scraping, or, in some cases: where slid- 
ing fits are made in solid babbitted boxes, 
taper arbors of working diameter are used 
in broaching and then the co-acting piece 
is forced in and fitted by being reciprocated 
very slowly, flooded with oil, in a special 
machine tool built for the purpose, several 
hours of this slow running being required 
to give the parts freedom enough to do 
their intended work. 

These examples show the general dis- 
trust with which a babbitted box which 
is simply poured and then set to work is 
regarded by some constructors, and there 
is no doubt whatever that, given a careless, 
thick-headed “handy man,” cheap, low- 
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grade “babbitt” (any alloy gray in color 
and melting readily passes as ‘“babbitt 
metal”), poor journal boxes can be, and 
often are, produced. 

On the other hand, reputable makers 
of lining metal know perfectly well how 
to produce a composition which will not 


: only wear well, but will not shrink enough 


in cooling to make peening or stretching 
needful, and for the vertically divided 
crankshaft journal of the horizontal Olds- 
mobile motor, I do not believe a better 
bearing could be produced than by bab- 
bitting with a high-class metal, and omit- 
ting all operations subsequent to pouring. 

No special care is taken in providing 
means for retaining the lining metal in 
the castings; the boxes are not flanged, 
and are simply drilled with shallow holes 
on each side in the usual‘manner, the bab- 
bitt being poured on a special fixture—not 
with the motor crankshaft as a babbitting 
arbor, and one young man being constant- 





FIG. 18. OLDSMOBILE CYLINDER WITH BOX- 
BABBITTING JIG IN PLACE. 


ly employed in lining the cylinder boxes, 
caps, and connecting rods. 

The Olds babbitting bench is shown in 
Fig. 16. This construction, like every- 
thing else in the Oldsmobile shops that I 
noticed, was as cheaply made as it could 
be and well serve its purpose, and my visit 
to this factory very forcibly impressed 
upon my mind the extreme folly of making 
the details of a manufacturing plant cost 
one single dollar more than is needed to 
secure cheap and good results. Mr. Olds has 
complained that these descriptions of his 
construction methods do him an injustice. 
To me, accustomed to the more elaborate 
tool and fixture constructions of some 
Eastern factories, the careful avoidance 
of all needless expenditure in the Olds 
shops, as well as the relentless renuncia- 
tion of all useless finish on the wagon it- 
self, formed a striking object lesson in 
factory economics, and led me to reflect 
seriously on the propriety of ‘making a 
job of it while you are about it,” and to 
conclude that while ‘a job well done is 
twice done” is a good proverb, it is quite 
certain that a job better finished than its 
productive function demands is very badly 
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done, no matter how satisfying it may be 
to the mechanic’s eye, because it has ex- 
tinguished values without adequate return 
and put good money where it can never 
be recovered. 

This Olds babbitt bench consists of a 
shallow wooden tray, having beveled sides. 
with angle irons at the corners, lined with 
sheet metal and supported on substantial 
wooden legs. At the left hand there is 
a ladle supporting ring frame mounted on 
top of a “blow torch” supplied with liquid 
fuel; a heating arrangement which has 
come into very large use for many pur- 
poses within the past few years. The 
even steadiness of the heat is shown by 
the well-defined outlines of the flame 
shown in the illustration as impinging on 
the round ladle bottom, and there is no 
doubt that very uniform results obtained 
by the young man who worked at this 
bench were largely due to the ease with 
which he could regulate the temperature 
of the melted metal. I watched his work 
for some time, and noticed that he was 
pouring with the same tint of skin of oxide 
on top of the melted metal always. 

The substantial finished slab of cast iron 
with the studs and arbor which go to make 
up the rod babbitting jig are shown (not 
in use) at the right front of the babbitt 
bench. This rod_ babbitting fixture is 
shown on a larger scale in Fig. 17. 

Fig. 18 shows an Oldsmobile cylinder 
standing upright in a rough wooden box 
made of heavy plank, held in place by 
rough blocks slipped down inside between 
the cylinder and box sides, and having 
the babbitting fixture in place. As the top 
of the cylinder as it stands in the illustra- 
tion is milled in the cylinder boring ma- 
chine at the same setting with the boring, 
it is of course as truly at right angles to 
the cylinder bore as the machine cut will 
make it, and this makes it very easy to 
locate the pouring jig made with a long, 
round part fitting the cylinder bore, and 
cross arms, all finished accurately, carry- 
ing the semi-cylindrical box molds with- 
the end pieces attached which determine 
the form and position of the babbitting 
The packing is a loose coil of oakum 
drawn up to stop the small clearance open- 
ing between the ends of the boxes and the 
fixture. As before said, the boxes have 
no flanges, so that the crankshaft is held 
endwise as well as sidewise by the babbitt. 
The packing is retained by crossing it on 
top of the jig with a single knot on each 
side, two lengths of the oakum “roving”’ 
being used. The top piece (double T 
form) fixes the depth of the journals. 
and the sidewise location is from the cyl 
inder bore. As I recall this operation, not 
more than a minute or two was consumed 
in making a cylinder ready for pouring, 
and the work was extremely uniform in 
appearance. I noticed the care taken t 
have the metal a certain heat at the tim 
of pouring, and presume this to be ar 
essential point. I saw no failures, and 
there was no delay at any stage of the 
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proceeding, except in regulating the heat 
of the metal. 

By babbitting with a jig and gaging the 
shaft diameter, which was done to the 
micrometer, a very nearly uniform oil 
clearance was easily had, which is highly 
important. 

The rod babbitting fixture was merely 
a heavy angle piece, without feet, blocked 
up as shown when in use, because of the 
studs on both sides. One side of it is used 
for one end of the rod and the other side 
for the other end of the rod, First, one 
end of the rod is poured, then the poured 
end is placed on a stud which fits it and 
the other end is poured. The rod is 
capped at the crank end. 

I do not believe there is any way in 
which these rods and journal boxes could 
be more uniformly finished, or more suit- 
ably sized, than by the means here shown, 
The labor cost was extremely small, and 
the special plant used was strikingly in- 
expensive. 





Who Really Invented the Link Motion? 
BY W. L. CAMPBELL. 

This may seem rather a late day to add 
to a discussion apparently closed half a 
century ago and to attempt to prove, de- 
spite all existing works on locomotive his- 
tory, that Williams, and not Howe, in- 
vented the link motion. But facts sup- 


_ porting that view of the case have been 


brought to light, and it is but just and 
fair that they be here recorded. 

William James, of New York, is said 
to have been the first to apply the link to a 
steam engine. This was between the years 
1830 and 1840, while James was experi- 
menting with steam road carriages. The 
road-carriage venture proved a business 
failure, and the merits of the James link 
seem not to have been recognized at the 
time. While some writers since then have 
given James due credit for his improved 
valve motion, they all concede to William 
Howe, a patternmaker in the Stephenson 
works, at Newcastle, England, the honor 
of inventing the ordinary shifting link, or 
what is known as the Stephenson link 
motion. It is this Stephenson link mo- 
tion to which this article relates, and the 
facts presented come from no less an 
authority than Mr. Ralph L. Whyte, of 
Hamilton, Ont., who was not only chief 
draftsman in the Stephenson works when 
the link motion was invented, but was, in 
conjunction with Mr. William Hutchin- 
son, who was manager of the works, the 
first to lay the link motion down full size 
on paper. 

Mr. R. L. Whyte was born at New- 
castle, England, in the year 1820. In 
1835 he entered the drawing office of 
Robert Stephenson & Co., Newcastle. His 
apprenticeship indenture is reproduced 
herewith. This interesting document, it 
will be noted, bears the signatures of Mr. 
Whyte; his father, Alexander Whyte, of 
Noxham, England; Edward J. Cook, busi- 
ness agent for Mr. Stephenson, and that 
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of Mr. Robert Stephenson himself. As 
indicated on the apprenticeship papers, the 
salary paid during the first six years 
ranged from three shillings and sixpence 
(84 cents) to ten shillings ($2.40) weekly. 
But Mr. Whyte doubtless counted himself 
lucky in receiving any remuneration at all, 
as most of his fellow apprentices—‘‘pu- 
pils,’” as they were called—were required 
to pay a premium for the opportunity they 
were afforded of learning engineering. 
And at that there were always more ap- 
plicants than could be accommodated. 
Mr. Whyte remained with the Stephen- 
sons some eight years, attaining to the 
position of chief draftsman, when he left 
England to take charge of an enginering 
works in France. A few years later, ac- 
companied by his wife, who also is still 
living, he sailed for America, finally set- 
tling in Canada. Fortwenty years he was 
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chief clerk in the Custom House at Hamil- 
ton. He is now in his eighty-fourth year, 
and although retired from business, is 
strong and active for his age. 

Mr. Whyte possesses an exceptionally 
good memory. Although he has been out 
of active touch with locomotive building 
for more than fifty years, his recollections 
are clear and distinct, and he can throw 
direct light on many moot points con- 
nected with the early development of the 
locomotive. While at the head of the 
drawing office of Robert Stephenson & Co. 
Mr. Whyte had charge of much important 
work, not the least noteworthy of which 
was the designing of the “North Star,” 
the first engine ordered by the Great West- 
ern Railroad. The drawings for this en- 
gine were all made under Mr. Whyte’s 
supervision. 

Returning now to the link motion: Mr. 
Whyte, as chief draftsman, was not only 
assigned to lay down this motion full size, 
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but he was in direct touch with the cir- 
cumstances preceding and attending its 
invention; and it might be said that it was 
the action of Mr. Whyte, in sending Will- 
iams with his sketch to Howe, that made 
it possible for the latter to claim the link 
motion as his own invention. Williams, 
a modest, unassuming lad, was the young- 
est draftsman in the office, and to him Mr. 
Whyte insists that the credit of the inven- 
tion rightfully belongs. 

Before presenting Mr. Whyte’s conten- 
tions and giving the true story of the in- 
vention of the link motion, in order to 
show how the matter has been distorted 
in history and how the present day version 
has come to be accepted, the references 
to this subject in some of the more prom- 
inent works on locomotive development 
will be briefly reviewed. 

In 1846 the Glasgow Practical Mechanic 
and Engineer’s Magazine published a se- 
ries of articles describing the principal 
types of valve gear which had been in use 
up to that time. In the April number the 
locomotive link motion was taken up. 
This “‘elegant apparatus,” the article states, 
was invented by Mr. Williams. In the 
continuation of the article in the May 
issue it is explained that a communication 
had been received from William Howe, 
of Newcastle, contradicting the statement 
that Mr. Williams was the inventor of the 
link motion, and claiming that Howe, him- 
self, invented the link as originally applied 
by Mr. R. Stephenson to locomotive en- 
gines, but conceding to Williams the orig- 
inal idea of the link. Howe forwarded 
to the magazine a sketch of Williams’ 
scheme, stating that it had never been car- 
ried. into effect. A front elevation and a 
side view of the Williams arrangement 
are shown in the article referred to, which, 
after dealing with the faults and imprac- 
ticability of the device, reads: “Mr. Howe 
informs us, a fact which we need scarcely 
repeat, that the scheme was never actually 
put into practice, but leaves us to presume 
that it formed the ground work for the 
invention of the link motion.” The mat- 
ter is finally disposed of as follows: ‘‘As 
we have no wish to make our pages the 
vehicle of a useless controversy, we give 
insertion to the above drawings merely as 
a matter of common justice to Mr. Howe, 
the validity of whose claim we must leave 
our readers to decide.” 

The editor of this Glasgow monthly, 
though non-committal enough, would seem 
to accord to Williams at least some con- 
sideration, a tendency conspicuously lack- 
ing in subsequent writers on the subject, 
practically all of whom award to How: 
undivided credit for the invention. 

It is true that D. K. Clark in Railway 
Machinery, one of the first works on thie 
locomotive, is generous enough to mention 
Williams’ name in connection with the in- 
vention cf the link motion. From Clark’s 
introduction to the subject the following is 
taken: “Nothing but an impulse of genius 
could have given birth to this exquisite 
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motion; and though in its first conception motive since the introduction of the blast sonably be wondered to whom Mr. Clark 
by Mr. Williams, at one time of Newcastle, pipe and multitubular flue.” Considering attributed the genius, “nothing but an im 
it was rude and even impracticable, the that the first inception of the link was by pulse” of which “could have given birth 
idea was there, and it had only to be clev- Williams and that had it not been for to this exquisite motion,” and if not alto- 
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the most felicitous acquisition to the loco- vention” of the link motion, it might rea- From Clark's “Railway Machinery,” two 























180 


sketches are reproduced herewith, Fig. 1 
shows what is termed the Williams link. 
Fig. 2 is the familiar Howe, or Stephen- 
son link. While ready enough to criticise 
the Williams arrangement, D. K. Clark 
tenders no information to strengthen 
Howe’s claim, and apparently takes for his 
authority for Williams’ connection with the 
invention the letter written by Howe to 
the Glasgow magazine. 

But in this respect “Railway Machinery” 
is hardly comparable with “Locomotive En- 
gineering and Mechanism of Railways,” 
by Zerah Colburn, published 1864. In 
this illustrious work the subject is opened 
as follows: 

“In 1842 or 1843 Mr. Williams, of New- 
castle, is said to have designed the attempt 
at a link motion shown in Fig. 73 (Fig. 1), 
although this is copied from an ex parte 
drawing sent to the Glasgow Practical Me- 
chanic and Engineer's Magazine in 1846, 
by Mr. William Howe, of Newcastle, who 
claimed the form of link motion.now in 
general use as his own invention. An 
apology is necessary for introducing such 
a mechanical blunder into these pages; but 
it has been said by those who ought to 
know better that Williams’ contrivance 
‘contained the germ of the link motion, and 
needed only to be cleverly worked out to 
render it the most felicitous acquisition 
which the locomotive has received since 
the combination of the multitubular boiler 
and blast pipe!’ It does not, on the con- 
trary, require a second glance to perceive 
that the notable ‘design’ did not permit of 
making half a revolution of the driving 
wheels except by tearing this pseudo ‘link 
motion’ to pieces.” 

As it is not the purpose of this article 
to defend this “mechanical blunder,” and 
as this “pseudo link motion” was never 
meant to be applied to a locomotive, and, 
moreover, as it was never intended by its 
originator to be seen outside of the Ste- 
phenson works—although this is anticipat- 
ing—it is needless to deal at greater length 
with the criticism accorded the Williams 
design by Zerah Colburn. 

It should be noted here also that the 
sketch referred to and showing the mech- 
anism so fiercely criticised by Colburn was 
not made by Williams himself, but by 
Howe, and formed a portion of a letter 
intended by Howe to create the impression 
that Williams had invented nothing, or at 
least nothing of importance. There is 
nothing to show but that if Williams him- 
self had made this sketch of his invention 
it might have been differently made. 

While Williams fared badly enough at 
the hands of D. K. Clark and Zerah Col- 
burn, he is ignored altogether by Angus 
Sinclair, Clement E. Stretton and other 
modern locomotive historians. These writ- 
ers, however, appear to be possessed of 
more particulars connected with the inven- 
tion of the link motion, and from C, E. 
Stretton’s “Development of the Locomo- 
tive Engine’ (1902) the following is 
quoted: 


AMERICAN MACHINIST 


“Mr. William Howe, who was a fitter 
in the employ of R. Stephenson & Co., 
decided to place a curved link between the 
ends of the forward and backward eccen- 
tric rods to take the place of forks. He 
made a pencil sketch and wooden model, 
which were shown to Mr. Robert Stephen- 
son, who, seeing its merits, ordered it to 
be fitted to all engines constructed at his 
works,” Further on Mr. Stretton says: 
“Some correspondents to the newspapers 
have expressed the opinion that the ‘in- 
troduction of the “link” was not an inven- 
tion but an improvement.’ By whichever 
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FIG. I. WILLIAMS LINK MOTION AS DEPICTED 
BY HOWE. 


name it be known, the fact remains that 
Mr. Howe’s introduction of the link at 
once removed all the difficulties which had 
for years caused trouble with the ‘fork 
motion, and it did far more than this, 
by producing a complete and simple means 
of cutting off steam for expansive work- 
ing.” And “The ‘link motion’ is frequent- 
ly spoken of as Stephenson’s, but this is 
an error, as Howe was the inventor, and 
Mr. R. Stephenson himself always spoke 
of it as Howe’s.” 

How falsely Williams has been repre- 
sented by the earlier writers and how un- 
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FIG. 2. THE LINK MOTION AS CLAIMED BY 
HOWE AND CREDITED TO HIM BY 
COLBURN AND CLARK. 


just is the omission of his name in con- 
nection with the invention of the link 
motion by the later writers, can best be 
judged after reading the following account 
of the invention, related to the writer by 
Mr. Whyte, who probably alone survives 
those with whom he was associated at the 
Stephenson works, and than whom there 
is no one living competent to speak on this 
subject with greater authority. Mr. Whyte 
is a prominent citizen of Hamilton; he has 
always been known as a man of the strict- 
est integrity and of the highest principles, 
and there is no questioning the veracity 
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of any statement he would make. But he 
fully realizes the importance of this mat- 
ter and desires it to be made known that 
he is prepared to take his affidavit as to 
the accuracy of what is said in this article 
concerning his connection with the link 
motion. 

In the year 1842, one morning about 6 
o’clock, Mr. Williams, the youngest lad 
in the drawing office of Robert Stephen- 
son & Co., of which Mr. R. L. Whyte was 
then chief, came to Mr. Whyte with a 
sketch of an improvement in the locomo- 
tive valve gearing. The chief draftsman 
was struck with admiration of the idea, 
realizing at a glance its possibilities. The 
sketch was the sate as that shown in 
Fig. 1, consisting of a straight slotted link 
attached to the eccentric straps. The slide 
block in the slotted link hung from the 
end of a radius link from the valve spin- 
dle. The idea the sketch was made to illus- 
trate was that by adjusting this slide block 
toward one or the other end of the link 
the valve could obtain the motion of either 
the forward or backing eccentric. Shifting 
the block toward the center of the link 
would reduce the travel of the valve and 
produce variable expansion. The motion 
would bring the engine under the direct 
control of the driver and allow him to 
make a quick reverse. Williams remarked 
that since making the sketch shown to 
Mr. Whyte (Fig. 1) he had further de- 
veloped his idea, and that he had decided 
to place the link at the ends of the eccen- 
tric rods, curving it to the radius of the 
rods, and to attach the slide block directly 
to the end of the valve stem, effecting the 
reverse of the engine and variation in ex- 
pansion by shifting the link vertically to 
any position required. Before doing any- 
thing further, Williams suggested that he 
make another sketch embodying these im- 
provements. Mr. Whyte heartily ac- 
corded with this further development of 
Williams’ idea; but as the introduction of 
the link itself was the most vital feature, 
he advised Williams, before proceeding 
with his suggested improvements, to have 
a skeleton model made from his first 
sketch, by Mr. Howe, who was then fore- 
man of the pattern shop, and immediately 
to show this model to Mr. Wm. Hutchin- 
son, a partner of Stephenson and general 
manager of the works. Williams then took 
the sketch to Mr. Howe, and it is but rea- 
sonable to assume that in explaining his 
ideas to the head patternmaker the lad 
was just as frank as he had been when 
discussing the subject with the chief 
draftsman. 

This sketch, it must be repeated, repre- 
sented but one stage in the development of 
Williams’ idea; the motion it outlined wa; 
not intended to be applied to a locomotive, 
and the drawing was not meant to go far 
ther than the pattern shop in the Stephen 
son works, much less to be published and 
as “Williams’ link motion,” made the tar 
get for shafts of misapplied criticism. 

Two mornings after the incident men- 
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tioned, Mr. Hutchinson came to Mr. 
Whyte and told him that Howe had made 
an important invention. This “invention” 
proved to be nothing more than Williams’ 
link, but curved and placed at the ends 
of the eccentric rods (Fig. 2), embodying 
the identical improvements Williams had 
outlined two days before to Mr. Whyte, 
and which Mr. Whyte had advised the lad 
to defer making until he could get from 
the head patternmaker a skeleton model 
of the first sketch. At once detecting the 
deception, Mr. Whyte protested there and 
then that this “invention” was nothing 
but an impudent imposition, and he gave 
to Mr. Hutchinson the facts as stated 
above. Needless to say, the manager was 
surprised and shocked at this, and seemed 
scarcely able to believe what he had heard, 
as Howe had not mentioned Williams in 
any way and had given Mr. Hutchinson 
to understand that he (Howe) was alone 
responsible for the invention. 

At that time Mr. Whyte was under en- 
gagement to go to France, but he was re- 
quested by Mr. Hutchinson to defer his de- 
parture for a few days and lay down the 
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ton’s work that Howe made a pencil sketch 
and wooden model of the link, which were 
shown to Mr. Robert Stephenson, Mr. 
Whyte declares that as a matter of fact 
Mr. Stephenson was not in Newcastle at 
the time the link was invented, and that 
he did not see the sketch until the motion 
was drawn out full size and Mr. Whyte 
had started for France. Mr. Whyte never 
saw Mr. Hutchinson again, he having 
died, as had, also, Mr. Stephenson, be- 
fore Mr. Whyte returned to Newcastle. 

To any who still hold, notwithstanding 
Mr. Whyte’s revelations, that the improve- 
ments made by Howe on Williams’ idea— 
improvements which were anticipated by 
Williams and which he intended to em- 
body—constitute the invention of the link 
motion, and that Howe is entitled to full 
credit for such, this article will at least be 
of interest in the publicity it gives to cer- 
tain relevant facts associated with this in- 
vention which the historians appear to 
have overlooked. 

Whatever glory the link motion may 
have shed upon Howe, certainly his con- 
nection with its invention, in view of Mr. 
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A Card Index System for Obtaining the Cost and 

Distribution of the Non-Productive Labor. 

BY GEO. P. PEARCE. 

It is now absolutely necessary for any 
progressive firm to have a good system of 
cost-keeping. Many firms find that, while 
the cost-keeping of the productive labor 
and material is comparatively easy owing 
to each department running almost con- 
tinuously on a similar product, it is very 
difficult to draft out a suitable system to 
take care of the non-productive labor and 
material for repairs, plant additions, build- 
ing repairs, breakdowns, etc. The chief 
difficulty arises from the diverse nature of 
the work and from the necessity, in case 
of breakdowns, of not having a lot of red 
tape to interfere with the prompt starting 
of repairs. I know of firms which lose 
$10, and more, per minute while a shut- 
down continues, and hence obstructive 
systems generally die out, or if they do 
not, it is because they are watched and 
followed up very closely; but watching 
and following up a system costs money, 
and the easier and simpler a system is, as 
long as it is accurate, the cheaper it will 
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Department Subdivisions Date, 20- Dec-03. Dept.17 A, Order No, N 559. 
Symbol Name The Storekeeper, 
2 Please supply the following:- @, Cost 
A. Plant Additions 
| # Set. | Castings for power press | 25 | 00 
B. Repairs to Machinery , — - 4 
oy 
cc. ‘ Repairs to Steam, Heat and Light Plant S 
D. Repairs to Buildings 
E, General Labor, Cleaning, Oiling, &c. 
| 
| - Se ee “> Storekeeper. 71, Smith. ; ___ Foreman. W. Johnson 
American Machinist ~~ : Sig care = American Machiniat 
FIG. I. CLASSIFICATION OF UNPRODUCTIVE OUTLAY. FIG. 2. REQUISITION FOR MATERIAL. 


link motion full size. The managing part- 
ner and Mr. Whyte worked a fortnight at 
this, until they were fully satisfied with 
the importance of the invention—that be- 
sides bringing the locomotive perfectly 
under the driver’s control, the motion 
afforded a variable cut-off, allowing the 
steam to work expansively, thereby effect- 
ing a great saving in fuel. Mr. Whyte de- 
clares that there are absolutely no grounds 
for the contentions by some writers that 
all these capabilities of the link were not 
recognized when the motion was invented. 

During the time that the link motion was 
being laid down Mr. Howe was never in 
the drawing office, nor was his name even 
mentioned in connection with the inven- 
tion, and Mr. Whyte left for France with 
the conviction that Williams would be 
well rewarded. As stated before, Mr. 


Whyte has been out of touch with locomo- 
tive building for over half a century, and 
it was not until a few years ago that he 
learned that Williams had been robbed of 
the credit of this invention. 

Concerning the statement in C. E. Stret- 


Whyte’s disclosures, stands out in no en- 
viable light, and perhaps the best that can 
be said for this patternmaker, unless he 
afterwards made full restitution to Will- 
iams, is that such methods as he employed 
in “cleverly working out” this invention 
were not confined to William Howe, nor, 
it is to be regretted, to William Howe’s 
day. 





Units of Driving Force for Lathes. 


For comparing the powers of various 
lathes, the American Machinist [English 
edition] gives Mr. E. P. Hetherington’s 
valuable suggestion that the diameter of 
the large step cone on the fast headstock 
be multiplied by the width of the belt and 
by the total gear ratio, the dimensions be- 
ing taken in inches. The results he calls 
units, or units of belt and gear effort, and 
they offer a basis of comparison for ma- 
chines of the same size by different firms. 
Taking, for example, some 12-inch lathes, 
results varying from about 70 to 1,700 
units or more can be found.—Work. 


be to run. The following is a system of 
my own, which, although it does not go 
down to such fine points as some, is, for 
all practical purposes, accurate. 

We will start by assuming that our plant 
is divided into numbered departments and 
has a storeroom, and we will divide each 
department into five sections, called A, B, 
C, D, E, which will divide the costs in ac- 
cordance with the form shown in Fig. 1, 
which is printed and distributed among 
the various foremen and the unproductive 
help, to prevent all misunderstanding. All 
raw material under the 
keeper’s charge, and he must deliver noth- 


must be store- 


ing out unless 


he receives a requisition 
similar to Fig. 2, 


which he must see is 
properly filled out and signed by the fore- 
man, when he delivers the goods, and, at 
the first opportunity, fills in the cost and 
or stan 


initials the card. These cards ure 


dard size, 6x4 inches, and are printed on 
medium quality, buff colored, stout paper 
the distingu 


them from productive order stores requ 


color intended t: 


be ing 


sitions 3esides giving the artic! 
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they must be signed by the foreman, dated, 
have the department number and section 
letter (and order number, if necessary, 
which will be explained later). In this 
way all stores are distributed to the vari- 
ous departments. Early each morning 
the boy who goes around collecting cards 
calls at the storeroom and gets all the pre- 
vious day’s requisitions which will be 
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one like Fig. 2—that is an order for some 
material for department 17A. If there 
had been no order number (X559) placed 
in the order number space, the cost-keeper 
would take the material card out of divi- 
sion 17A and with a dating stamp put the 
date in the date column, and in the cost 
column copy the cost, 1eturn the card to 
its proper space, and take up the next 
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FIG. 3. DAILY MATERIAL CARD. 


ready, with the costs filled in. These he 
takes to the cost-keeper, who has a card 
cabinet containing two sets of drawers, 
one set for 6x4-inch and the other for 
5x8-inch cards, both standard. One of the 
5x8-inch drawers is divided by numbered 
guide cards (1/1 tab) into as many divi- 
sions as there are departments, and again 


requisition, do the same with that, and so 
on until they had all been entered, with 
the exception of those having an order 
number on the top right-hand side, the 
entering of which will be explained later. 
At the end of each month the cost-keeper 
totals up the material cards for each de- 
partment and puts the results on the ma- 
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FIG. 4. MATERIAL SUMMARY CARD. 


subdivided into the five sections by guide 
cards (1/5 tab) having the symbol letters 
A to E on them. Each department will 
have five active daily material cards in it 
numbered the same as the department, and 
with one of the symbol letters on it, as 
shown by Fig. 3. These cards are of light 
buff color and medium weight. Suppose 
that among the store requisitions there is 


terial summary card, of which there is 
one for each department, shown in Fig. 4. 
These also are buff, medium stout cards, 
with the five sections shown. The month’s 
summary of the A cards is placed in col- 
umn A, and the same for B, C D and E, 
and at the end of the year these are totaled 
up and grand totiled. The grand total is 
now carried over to the card shown in 
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Fig. 5 (5x8 inches, white, medium stout) 
and put down in its own department line, 
under the material column, and after all 
the departments have been treated like- 
wise the whole cost is summed up. For 
the unproductive material we now have 
the following: 

(1) The total cost of unproductive ma 
terial for each department for the year. 

(2) The total cost of unproductive ma 
terial for each department section for the 
year. 

(3) The total cost of unproductive ma 
terial for each department for each month. 

(4) The total cost of unproductive ma- 
terial for each department section for the 
month. 

(5) The total cost of unproductive ma- 
terial for each department for any day. 
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FIG. 5. YEARLY SUMMARY CARD. 


(6) The cost of unproductive materia! 
for each department section for any day. 

(7) The detailed cost of each article, 
for any section department on any day, 
with foreman’s and storekeeper’s signa 
tures on it. 

Note.—As articles are checked out on 
the storeroom perpetual irventory, they 
are marked by date, department and sec 
tion, and so the original store requisition 
can be referred to at any moment, they 
being filed away in 6x4-inch card cabinets. 
in order of date, department and section 
Thus all material is authorized and signe: 
for by the foreman, and he is held direct! 
responsible. All costs are made out and 
initialed by the storekeeper, who is held 
responsible for the accuracy of the results 
and thus in case of error or dispute, {/1 
blame is placed at once. This has a!) 
been accomplished with a minimum 0! 
copying and of clerical labor. 

We will next follow the unproductiv: 
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labor cost, starting with orders from the 
superintendent or assistant superintendent 
for repairs, plant additions, etc. 

Let us suppose the superintendent wants 
a small special power press, for which he 
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The orders are made out in duplicate by 
using carbon paper, the form for the dupli- 
cate being like Fig. 6, except for the ab- 
sence of the blank for the foreman’s sig- 
however, 
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Order No, %* 459 Dept. 17 A 


oe 


Date /%-Dec.05 








Mr. W. Johnson, 





Foreman of: 


Mavhine Shop _ 





Bvild small power press, as per blue prints #1063 & 1064. 





| __Errect in “47 A. Dept, tn marked space at end of 4 Drilling machine. 
| 
| 





Wanted by, —_ 20-Jan -04 Foreman, 


W. Johnson, 


Supt. EK. Bolton, 


Complete, 19-Jan 04 
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FIG. 6. ORDER FROM SUPERINTENDENT TO FOREMAN. 


gives instructions to the draftsman, who 
makes the necessary drawings and, after 
deciding the location of the new machine, 
he makes out an order to the foreman of 
the machine shop, as per Fig. 6, which is 
on stout white paper of standard size, 
5x8 inches. In the upper left-hand cor- 
ner he stamps the order number by a 
numbering stamp, which stamps the num- 
bers in duplicate and then advances one. 
In front of the number the letter X is 
placed, to prevent confusion between these 
orders and other orders connected with 
the productive part of the business. The 
letter X is used because it is quick to 
write and not likely to be mistaken for 
anything else. The desired date of com- 
pletion is entered in the lower left-hand 
corner. To aid in fixing this, all uncom- 
pleted orders will be found in the card 
cabinet under the proper department num- 
ber, and on the backs of the cards the 
amount of time already spent upon them. 
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Order No. Operation 
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as will be explained later. These cards 
are padded by the Johnson process, and 
the cementing is at the bottom edge, so 
that the rough edges will not cause them 
to stick together when looking through 
the cabinet. They are turned over to the 
cost-keeper, who sends the original to the 
foreman, and the duplicate is put in the 
proper department division in the card 
cabinet. Before putting it away the cost- 
keeper copies the outline of the work on 
the list of orders form, shown in Fig. 7, 
of white, medium stiff card, 5x8 inches, 
with department number and date of 
issue. This serves as a cross index, and 
also shows at a glance all orders that have 
not been returned by the unfilled space in 
the returned column. These cards are 
kept in the active card drawer till they be- 
come filled, after which they are trans- 
ferred to the inactive drawer. The in- 
active drawer is divided and sub-divided, 
and is otherwise exactly similar to the 
active drawer. Transferring a filled card 
to the inactive drawer relieves the active 
drawer of a lot of dead cards. 


The foreman, upon receiving the order, 
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makes out a requisition upon the store 
room for the necessary materials, or those 
needed first, and places the order number 
(X559) on it, and begins work when the 
material arrives. Every man working on 
unproductive labor is required to fill out 
a daily time report, shown in Fig. 8, which 
is printed on white, medium stiff paper, 
5x8 inches; thus charging his time to the 
proper departments and jobs. He 
not fill in the rate or cost on this card, and 


does 


must enter only his unproductive time, in 
case he works part of the day on produ 
It has been found that the best tims 


tion. 

for the men to fill in their reports is the 
first thing in the morning of the follow 
ing day, when they have clean hands and 


are not rushing to get home. These card 
are turned the foreman, w! 
checks and signs them, and afterwards ar 


collected along with others by thi 


over to 








ee 


————— 
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who makes his rounds every morning and 
who takes them to the cost-keeper ; but we 
will follow the method of entering these 
later. 

It often happens in making repairs that 
some material is found on the scrap heap 
or old pieces are used which will not 
show up on a stores requisition, and so no 
cost would appear for them. To provide 
for this, the back of the order form is 
spaced for material not obtained by a 
stores requisition, as shown in Fig. 9. The 
foreman makes these entries for the ma- 
terial thus used, together with the gross 
weight, and afterwards the weight of 
scrap, which is in the form of turnings, 
etc. A certain price is put on old metal, 
also on the scrap, and this cost is left to be 
figured out by the cost-keeper. As soon as 
the job is completed, the foreman dates 
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FIG. 10. REAR SIDE OF DUPLICATE ORDER 
FORM. 


the order form, signs it and then returns 
it to the superintendent’s office. 

When the daily time reports come to 
the cost-keeper, he takes the first one, and 
with a numbering stamp (which by mov- 
ing a lever will either number consecu- 
tively or repeat) he stamps the next serial 
number in the proper place, on the upper 
left-hand corner, and then puts the man’s 
rate in the rate column, and, with one of 
the circular wage-calculating machines, 
works out the cost of each job, which he 
can do about as fast as he can write the 
figures down. Next he takes the first job, 
which in this instance is two hours on 
order number X559, department 17A. The 
back of duplicate of Fig. 6 is marked as 
shown in Fig. 10. He takes this card from 
the department 17, section A division, of 
the drawer, which he has at his right 
hand, and with the numbering stamp 
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stamps the same number in the first serial 
number space, copying the cost in the cost 
column, replaces this card back in its 
proper place and takes out the 17A labor 
card, this being the next job. The labor 
card, of white, medium stiff stock, is 
shown in Fig. 11, and is filled in in the 
same manner, the serial number being re- 
peated. All jobs are entered in this way 
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job is finished, and places the date in tl 
returned column of Fig. 7, and after figu: 
ing the cost of materials shown on th 
back thereof, he puts this on the cost card 
Fig. 10, sums up the material and labor 
putting the totals in the proper space ; 
the bottom. To this is added the pe: 
centage for general expense, the total . 
which gives the cost of that particular jo!) 
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FIG. 9. REAR SIDE OF FIG. 6. 


on the various cards, the number of jobs 
done per day by one man will vary from 
one to three or four, and after stamping 
the last one he pushes the lever of the 
numbering stamp, causing it to advance 
one, and then proceeds with the next time 
report in the same manner, and so on un- 
til he is through. 

The distribution of material has already 
been explained, except the stores requisi- 


t 


Next the labor cost is copied on to the 
labor card, Fig. 11, and the material cost 
on to the material card, Fig. 3, so the costs 
will go on with the rest for the year’s 
total. 

Cost cards are only made out by thie 
superintendent or his assistants on impor- 
tant repairs or experiments. For smal! 
sundry repairs it is only necessary for the 
foreman of any department to send an 
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FIG. II. LABOR CARD. 


tion for the X order numbers, which are 
simply entered on the back of the order 
card, Fig. 10. If the labor or material 
list should be extra long and fill up all the 
space on card No. 10, the cards No. 11 or 
No. 3 will be brought into use, and the 
cost continued. 

When the foreman returns the order 
form, Fig. 6, the cost-keeper knows the 


order to the master mechanic. The for 
men will not write unnecessary order: 
for they know that the cost will appe: 
against their department. 

The boy in collecting the daily time 
ports goes first to department 1, then ' 
department 2, and so on, and thus bri: 
the reports to the cost-keeper arrange 
the order of department numbers. 
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FIG. 


the cost-keeper takes the top card first, he 
gets department 1 first, and, as he finishes 
with them, he turns them over one on top 
of another, and when he is through he has 
only to pick the bunch up and put them in 
their special drawer behind the previous 
day’s cards, the time reports being thus 
automatically filed in order of numbers, 
in order of dates, and each day is in order 
of departments, which makes reference a 
very easy matter. At the end of each 


<.3405> 
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The 
that 
tells 


system points out any department 
is running at a heavy expense, and 
why. It points out how much each 
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SPECIAL LATHE FOR RECESSING SMALL SHAFTS. 


put at the space at the bottom of the card, 
the cost of labor is added and put in space 
under material. Under this is added the 
percentage for general expense. The lot 
is then totaled, giving the actual cost of 
unproductive labor and material for the 


year. 
The advantages of this system are 
numerous. From the cards we can get the 


cost of material or labor, for any depart- 
ment or for any department section, for 


— » . 


+ 


department is costing for plant additions, 
for repairs to machinery, to steam and 
light plants, to buildings, and the cost of 
general labor, cleaning, oiling, etc. It 
points out who is to be blamed for exces- 
sive cost. It points out the cost of all im- 
portant repairs and all experiments. Any 
cost can be had for any month, day or 
year, of any department or section. In 
fact, the cost is given in nearly every way 
one could wish to have it, and it also af- 
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month the labor cards are all totaled up 
and entered on the labor summary card, 
similar to the material summary card, Fig. 
4, of white, medium stiff, 5x8-inch stock, 
in a similar way on the material summary 
card, Fig. 4. At the end of the year these 
are totaled up, grand totaled, and entered 
on the year’s unproductive labor cost card, 
Fig. 5. The cost of material is added and 


er K-12 


FIG. 2. THE SHAFT TO BE RECESSED. 
any day, month or year, and can compare 
the cost for one department or department 
section against that for others for any 
month. Any expense for material or labor 
can be analyzed at once, and each cent ac- 
counted for on the original cards, which 
are signed by two men, and these cards 
can be located without any search, as they 
are filed in order of dates and numbers. 
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FIG. 3. SIDE VIEW OF SLIDE-REST AND STEADY-REST. 
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fords an accurate basis to determine the 
percentage of unproductive to productive 
cost, which in itself is worth all that the 
system costs. 





Special Lathe for Recessing Small Shafts. 
BY H. ROBINSON. 

Fig. 1 is a front view of a specially de- 
signed lathe for recessing small shafts 
between their bearings, the shaft being 
shown in Fig. 2. The advantages which 
this type of machine has for this purpose 
over the usual lathe obviating the 
necessity for centering the shafts, elimin- 
ating to a great degree the springing of 
the shafts, semi-automatic 
plicity of construction and ease 


are: 


action, sim 


of ma 
nipulation. 

One end of the shaft is gripped in the 
spring chuck a, Fig. 1, the spindle being 
held stationary when tightening the chuck 
by the spring pin ). When the pilot-wheel 
c is moved forward the projecting end of 
the enters the bushing d in _ the 
steady-rest e. The split nut f having been 
closed upon the feed screw g, the handle 


shaft 


h that adjusts the cutting tool in and out 


is moved until it comes up against the 
stop-pin t The forward motion of the 
slide-rest 7 moves the belt shifter an 
starts the machine, and the 


tinues recessing the shaft till the spring / 
which holds together the split nut /, « 
up against the knock-out pin / I 











ate in 


een 
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the spring k and opens the split nut. Just 
before this operation takes place, the slide- 
rest j acts on the hinged lever m, thereby 
moving the handle h, which in turn with- 
draws the cutting tool. The clutch hav- 
ing been opened, the slide-rest with the 
-teady-rest on it is moved back automati- 
cally and quickly by the weight n attached 
to the cable o, the end of which is fast- 
ened to the slide-rest. The backward mo- 
tion of the slide-rest acts also on the belt- 
shifter, stops the motion of the machine 
and the finished shaft is taken out. 

Fig. 3 shows a side view of the slide- 
and steady-rests, with the tool in position, 
which, however, may be a circular cutter 
with an unadjustable hoider, obviating the 
necessity of setting it every time it is 
ground. The machine is driven by two 
belts, one of which drives the pulley p, 
which is connected by gearing to the feed 
screw. The other belt drives the small 
pulley q which turns the shaft. 





The Schuberth Automatic Profile Lathe.* 

The exact and economical production 
of profile parts on the lathe is at present 
<arried out by means of profile tools or 
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up by hand. This disadvantage is over- 
come by the Schuberth system profile 
lathe, illustrated herewith, which will turn 
a profile of any length or shape. The tem- 
plet has the shape of the profile to be 
turned and the feed is arranged so that 
the tool advances uniformly, the distance 
being measured on the outline of the pro- 
file. No errors can be made in copying 
because the tool and the guiding pin are 
rigidly connected and must make the same 
movements. The guiding templet can be 
disconnected and the lathe used for ordi- 
nary work. 

Fig. 1 shows a perspective view of the 
lathe, of which the headstock and tailstock 
are of the usual design. The rest is, how- 
ever, of novel construction. Its motion is 
derived from the headstock by means of an 
eccentric and a special ratchet-wheel drive. 
Figs. 2 to 4 show the front elevation and 
sections of the rest. Fig. 5 shows a hori- 
zontal section, and in Fig. 6 is shown the 
guiding templet. The small gear wheel a, 
Figs. 3 and 6, is a part of the rest and 
moves it to follow the outline of the 
templet. 

The operation of the rest is as follows: 
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wheel h is rigidly connected to the sha 
i so that when it is moved it drives t 
worm j. This worm slides on the shaf 
but is driven from it by two spring key 
and is always in mesh with the wor 
wheel k, which drives the vertical arbor 
and the small pinion a. This pinion mesh 
in a sort of curved rack m formed by pin 
arranged around the outside of the ten 
plet, as shown most clearly in Fig. 
The rotation of the pinion carries the guide 
pin » along the groove in the templet « 
and through the bearing of the arbor 
carries with it the slides p and g. Th 
lower slide p moves only back and forth 
along the lathe bed, while the upper slides 
move transversely in accordance with the 
profile of the templet. The slides r and s 
serve only to adjust the position of the 
tool. It is obvious that all points of the 
slides p gr s and the tool carried by s must 
make precisely the same movement as the 
guide pin n. 

At the right-hand side of Fig. 1 is shown 
the same templet as in Fig. 6, and beside 
it the connecting-rod head turned to it. 
The other piece on the left is a roll hav- 
ing the standard tire section of the Saxon 

















with a templet and an ordinary lathe tool, 
and only in individual cases, as in turning 
arched pulleys or in finishing hand-wheels, 
is any other method employed. 

Profile tools are most advantageously 
used for small work. With large work 
they can only be used on a small section 
at a time and the frequent changing of 
tools makes the work slow and expensive. 
For large work it is therefore customary 
to use an ordinary tool and work to a tem- 
plet. 

Many parts which are often repeated, 
such as connecting rods, crossheads, pis- 
tons, cylinder covers, etc., must be turned 


*Translated from German by Lawford H. Fry. 


FIG. I. A GERMAN AUTOMATIC PROFILE LATHE, 


The eccentric seen in Fig. 1 on the end of 
the headstock gives the grooved shaft b, 
Figs. 2 to 6, an alternating rotary move- 
ment, the amount of which can be regu- 
lated by altering the point of connection 
of the eccentric rod with the lever on the 
end of the shaft. The motion of the shaft 
is transmitted through the gears c and d, 
Figs. 3 and 4, the shaft e and the other 
connections shown to the bell crank f, 
which carries a spring bolt g which can 
engage in the ratchet wheel / to produce 
the feed. If the bolt g is lifted and turned 
through 90 degrees it is disengaged, and if 
turned through another 90 degrees it en- 
gages with the ratchet wheel and drives 
it in the opposite direction. This ratchet 


State Railways and the corresponding tem 
plet. 

If the machine is to be used as an ord 
nary lathe, the templet is left off and tlie 
necessary feed is connected up. To avoid 
the wedging action of the grooved shaft 
they are carried in spring bearings. 

The rack m is made of smooth 
pins which can carry over 2 tons pressu! 
so there is no fear of breakage. As 
templets do not sustain any great press 
they can be made of cast iron. 





On an electric railway in Colorado 
passengers pay by weight [why 
The rate is 114 cents per pound for < 
of 17 miles. 
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Old-Fashioned Time-Keeping. 

Eben Gould is writing in the Textile 
jVorld Record some interesting reminis- 
cences entitled “Memoirs of a Veteran 
Master Mechanic,” from which we take 
he following : 

When I first went to work at the Mad- 
cerkirk Mills, they had rather a strange 
ay of keeping the working time of the 
help. Each man in the shop kept his 
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7 
to cause trouble, especially if anyone was 
disposed to make trouble. To avoid any 
misunderstanding about my time, I got a 
book in which I kept a note of the hours 
of my week’s work and of all my time 
nights and Sundays. Then on every over- 
time job I would write down the job on 
which I worked, how long it took, and 
the names of the men who worked with 
me, thereby being able to prove every 
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FIG. G 


DETAILS OF PROFILE 


own time, and once a month the paymaster 
would come round and get one’s 
time from him and ask him much 
money he wanted; they settled up only 
a year. After getting each man’s 


each 
how 


once 


time, the paymaster would come around 
in a few days and pay the money called 
for, the balance being carried over until 
the yearly settlement. 

I thought that it was a queer if not a 
foolish way of keeping time and one likely 


LATHE SLIDE-REST. 


hour I had worked. At the end of each 
month I gave in the number of hours alto- 
gether. No one knew that I kept a jour- 
nal of all my work. 

Well, time went on and no question of 
time came up until during the first year 
of the civil when the mills began 
running night and day; then the overtime 


war, 


began to come in very heavy. 
It was during the month in which I 
moved the old engine from its bed outside 
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the mill and set it up so as to keep every- 
thing going until the new engine was ready 
to start, that I had to extend the shafting 
to five different lines of shafting running 
through the new mill that had just been 
added, Each of these lines had to have 
one 16-foot length taken down, and a 
coupling fitted on it; it was then put up 
and belted to the new shaft. All this had 
to be done Saturday night and Sunday, 
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and was all done ready to start on time 
Monday morning. 

Sesides this extra work, one of the big 
Philadelphia cloth presses broke down; 
this press had to be taken down and new 
screws and gears-put in and set up 

All these jobs were ordered personally 
by Mr. Twitcher, and when done, he had 


expressed himself as being well satisfied, 


saying he did not think I could get them 
done in time to start 

\t the end of the month I could see that 
trouble was brewing. I gave in my num 
wr the month, which was the 


I ever did. Several 


ber of hours f 
largest month’s work 
days later Mr 
said: 

“You have 


than you 


Twitcher came to me and 


been giving more time 


on’t pay it.” 


“Oh, yes you will, Mr. Twitcher,” I said, 


worked and J W 


cent of it 


“you will pay every 
*No one could work that number of 
hours in one month,” he said. 


“T agree with you that no one ought to 
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work so many hours,” I replied, “but, Mr, 
Twitcher, I have not charged one hour’s 
more work than was done or that you did 
not order yourself, and about which you 
did not express yourself as being well sat- 
isfied. I can tell you of every hour’s work 
I have done since I first came to this mill. 
I saw from the first that one was liable 
to get into trouble, and I have kept an ac- 
count of every job I have done, who 
worked with me, and can prove all my 
time, and you will pay every cent of it, 
and I know you will be glad to do so.” 

“Well,” he said, “I should like to see 
your account.” 

I offered him my book, but he said: 

“T only want you to copy off last month’s 
time and give that to me.” 

“All right,” I said. 

I knew very well that some stuff had 
been talked to the new paymaster, as there 
were all sorts of stories circulated about 
my cheating in time, and that I had not 
made any deduction for any day time when 
[ had been away, the others supposing 
that I had done as they did, not keeping 
an account of every hour day and night. 

About four hours after his talk with 
me, Mr. Twitcher came in the shop as 
pleasant as could be. I handed him a sheet 
of paper, saying: ‘Mr. Twitcher, you look 
over that account, and tell me what you 
think of it.’” 

He took the paper and left the shop 
without saying anything further. I did 
not hear anything from Mr. Twitcher dur- 
ing the month, but I did hear that the pay- 
master had told several parties that Mr. 
Twitcher was looking for a man to take 
my place, and as soon as he found one I 
should have to go. I kept quiet and did 
not say a word to anyone, but could not 
understand why Mr. Twitcher did not 
speak of the matter. He came every day 
to the shop, and was as pleasant as anyone 
could be, but he only spoke about the 
work. 

On the first day of the following month. 
after the time had been given in, one of 
the old stand-bys came to me and asked 
me if I could tell him all the time he had 
worked with me, but none of the other 
time. So it went on for a week, when 
Mr. Twitcher came in, went up to the 
man who had been so anxious about his 
extra time, said something to him and 
went out immediately. I never saw any- 
one’s jaw drop as that man’s did. He 
looked as if he was stunned. 

“What is the matter?” I asked. 

“Discharged,” he replied. 

That took me back a little, for I did not 
know what was the cause of it. Several 
hours later Mr. Twitcher came into the 
shop and said: 

“IT want you to keep the time of all the 
rcpair hands, carpenter, blacksmith, en- 
gine and boiler men and all the outside 
men. I like your way of keeping time; it 
gives a great deal more satisfaction when 
you can tell what you have done.” 

“Mr. Twitcher,” I said, “it is reported 
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all over the village that you were looking 
for a new man and that I had to go.” 

“No such thing,” he said, “I only gave 
those that said you had not set down your 
time while out the same test I gave you, 
to bring in what they had been doing dur- 
ing the last month, and they could not ac- 
count for one-half of their extra time. 
Three years ago they reported stories 
about you to me, and got us into a mis- 
understanding, which you cleared up in a 
few words, and then I told them if they 
ever got us into any more trouble they 
would have to go. This man was one of 
them, and now he is gone and will not be 
here to bother us again.” 

After this Mr. Twitcher was as pleasant 
a man as I could wish to work for. 





Cushioning Device for Planers. 
According to The Mechanical Engineer, 
of Manchester, Messrs. Smith & Coventry, 
of that city, have taken out a patent on a 
cushioning device for planers, which is 
illustrated herewith. The wheel is loose 
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CUSHIONING DEVICE FOR PLANERS. 


on the shaft which it drives through the 
medium of the interlocking clutch shown. 
The faces of the teeth of this clutch are 
not axial planes as usual, but are helices, 
the angle of which is such that when the 
wheel is reversed the clutch slips more or 
less, such slipping being resisted by the 
heavy helical spring which may be adjust- 
ed to give any required pressure by means 
of the threaded collar at the right. Our 
contemporary states that the object of this 
is to absorb the shock of reversing the 
heavy platens of planers, but according to 
articles we have published the most of 
the work required to be done in reversing 
planers is expended upon the rapidly run- 
ning pulleys and very little of it indeed 
upon the platen. 
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New Patent Law of Mexico. 

A full translation of the new Pate: 
Law of Mexico is given in a recent issu 
of Consular Reports. It contains a nun 
ber of provisions more or less novel an: 
which are at least deserving of considera 
tion in this country. The following ex 
tracts are clear and entirely self-explana 
tory: 

The following are patentable: A new 
industrial product; the application of new 
means to obtain an industrial product o 
result; the new application of know: 
means to obtain an industrial product o: 
result. 

The owner of a patent has the exclu 
sive right: To exploit it, for his ow: 
benefit, during the term allowed by thi- 
law, either personally or through others 
with his permission; to prosecute before 
tribunals those who infringe upon his 
right either by the industrial manufacture 
of the patented article or by the indus- 
trial use or employment of the patented 
process or method, or who for a com- 
mercial purpose keep in their possession. 
cffer for sale, sell, or introduce into the 
national territory, one or more of such 
articles manufactured without his consent 

The patent produces no effect: Against 
similar objects which in transit pass 
through the national territory or tarry in 
its territorial waters; against a third party 
who was already exploiting the same pat 
ented object in the country prior to the 
date on which the patent application was 
presented or who had made the necessary 
preparations to exploit it; against a third 
party, who, for experimental or studious 
ends, constructs an object or conducts a 
process which is the same, or substantially 
the same, as that patented. 

The Patent Office will make a purely 
administrative examination of the docu- 
ments presented in order to ascertain 
whether they are complete and whether 
they satisfy the requirements of form laid 
down by the respective rules of practice 
In consequence this examination will on 
no account turn upon the novelty or util- 
ity of the object sought to be patented 
nor upon the sufficiency, clearness and 
exactness of the documents. 

In case the Patent Office is satisfied 
with the regularity of the documents pre- 
sented, it will, by means of a notice, in- 
form the interested party to that effect 
The legal date of a patent is the date of 
the legal presentation, at the Patent Of 
fice, of the petition and documents whic! 
constitute it, and from that date it is sup 
posed to have been granted and produce 
its legal effects, savé as provided in tli 
following article. 

The legal date of a patent, solicited 1 
Mexico and already applied for by tl 
same person in one or more foreig 
states, will be that appertaining to t! 
foreign patent first applied for, provid: 
that it be applied for in Mexico with 
twelve months counted from the date 
the first patent application abroad, in | 
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case of a patent of invention, or within 
jour months from the same date in the 
ase of a patent for an industrial design 
model, and provided also that the 
reign state in which the patent was 
rst applied for grants the right to citi- 
vens of Mexico. In consequence all pat- 
nts applied for in Mexico under these 
onditions will have absolutely the same 
force and will produce the same effects as 
if they had been applied for on the day 
and hour of their legal date. 

Patents will be granted without preju- 
dice to third parties and without guaranty 
as to their novelty or utility. Their issu- 
ance only constitutes a presumption as to 
those qualities and of the rights of the 
holder, until the contrary is proved. 

Patents of invention are granted for a 
period of twenty years, counted from their 
legal date. This period is divided into 
two—the first of one year and the second 
of nineteen years. The tax for the first 
period of one year is $5. The tax for the 
second period, or for the remaining nine- 
teen years, is $35. The payment of all 
these dues will be effected strictly in 
stamps of the federal stamp revenue in 
the form provided by the rules of prac- 
tice. 

The period of time may be extended 
for five years longer, within the discretion 
of the Executive, subject to the payment 
of the additional dues which said Execu- 
tive may see fit to fix. 

He who desires to obtain the concession 
referred to by this article must address a 
petition to the Patent Office within the 
penultimate half-yearly period of the or- 
dinary term of twenty years. He must 
also prove that the patent has been in 
uninterrupted industrial exploitation in 
the national territory for at least the last 
two years immediatcly preceding the date 
of his application. 

The exploitation of a patent is not ob- 
ligatory; but if after the expiration of 
three years, counted from its legal date, 
it is not exploited industrially within the 
national territory, or if after the expira- 
tion of those three years its exploitation 
has been suspended for more than three 
consecutive months, the Patent Office may 
grant to third parties a license to effect 
said exploitation. 

Any person desiring to obtain a license 
such as referred to in the foregoing ar- 
ticle will have recourse to the Patent Of- 
fice, setting forth the reasons or grounds 
whereon he bases his petition. This peti- 
tion will be referred to the owner of the 
patent and an unextendible term of one 
month will be given within which both 
sides may present to the office such proofs 
as they may deem expedient. Within that 
same period the office will be entitled to 
ask for information, to appoint inspec- 
in general to do everything 


tors and 


which, without departing from its char- 
acter as an administrative authority, it 
may consider expedient to do in order to 
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ascertain the true facts. When the owner 
of the patent in question shall not prove 
that he has commenced industrially to ex- 
ploit the object of said patent in accord- 
ance with the provisions of the article, no 
evidence on his side will be accepted, but 
forthwith and without allowing the period 
for proofs mentioned in the foregoing ar- 
ticle the license requested will be granted 
to the applicant. Within fifteen days, 
counted from the expiration of the period 
for the rendering of proofs provided by 
the article, or within eight days, counted 
from the presentation of the application 
for license under the terms of the forego- 
ing article, the Patent Office will decide 
as to whether the license asked for is or is 
not to be granted. 

A party in interest who is not conform- 
able with this resolution will be entitled 
to have recourse to either of the district 
judges of the City of Mexico, with a view 
to the revocation of said resolution, acting 
in the capacity of plaintiff, while the other 
interested party will act as defendant, the 
former being obliged to present his suit 
within the unextendible term of eight 
days, counted from the date whereon the 
administrative resolution is communicated 
to him, with the understanding that, if he 
does not so present his suit, he will be 
considered as having desisted from this 
action and as conformable with the resolu- 
tion in question. 

The effects of the administrative resolu- 
tion granting the license asked for shall 
not be suspended because the owner of 
the patent has had recourse to the judicial 
authority; so that the person who has ob- 
tained the license is entitled to exploit the 
patent at once without the obligation of 
giving a bond or of complying with any 
other requirement. 

The person who has obtained a license 
of the kind in question will be obliged to 
begin the exploitation of the patent with- 
in a period of two months counted from 
the date of the resolution, if said resolu- 
tion was handed down by the Patent 
Office, or from the date of the legal noti- 
fication thereof, if the resolution was dic- 
tated by a judicial authority, and must 
not suspend said exploitation for more 
than two consecutive months. 

One-half of the net earnings obtained 
by the owner of a license as the result of 
the exploitation will belong to the paten- 
tee, who, therefore, will be entitled to 
exercise vigilance over said ‘exploitation 
and to demand, judicially, if necessary, 
the payment of that half. 

The provisions of this article are with- 
out prejudice to any agreement or agree- 
ments into which the parties concerned 
are entirely free to enter. In case the 
owner of the patent is absent or fails to 
present’ himself to enforce his rights, the 
owner of the license will be obliged to 
deposit every two months the half of the 
profits referred to in the foregoing ar- 
ticle in such bank or institution of credit 
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as shall be designated to him by the Pat- 
ent Office, and, moreover, he must keep 
that office informed as to the proceeds of 
exploitation and the net earnings by 
means of bimonthly reports. Failure to 
comply with the requirements of this ar- 
ticle will cause the Patent Office, at the 
request of the owner of the patent, to re- 
voke the license granted. 

The licenses that may be granted in 
cordance with the foregoing articles by 
the Patent Office do not deprive the 
patentee of the right of exploiting the 
invention himself and of granting such 
licenses as he may desire. The patentee 
is entitled to ask for the revocation of a 
license granted by the patent office when, 
after two years from the granting of the 
license, the owner of the patent, or any 
other person in his name, shall be exploit- 
ing the patent industrially. The indis- 
pensable requisite for the taking into con- 
sideration of the petition in question is a 
demonstration on the part of the patentee 
to the Patent Office, that the exploitation 
has been initiated; for otherwise the peti 
tion will be forthwith rejected, and 
against this resolution there shall. be no 


ac- 


recourse. 

It will also be an indispensable condi 
tion for the acceptance from a licensee of 
proofs that he has initiated the exploita 
tion within the period of two months al 
lowed him by the law, that he shall, with- 
in the proper time, have forwarded to the 
Patent Office the evidence alluded to. 

A patentee is entitled to prosecute be 
the tribunals as an usurper of his 
patent, or as an illegal operator thereof, 
the holder of a license granted by the 
Patent Office who has not commenced the 
exploitation of the within the 
period of two months allowed, or who has 
suspended the exploitation for more than 
two consecutive months, and who never 
theless shall be exploiting the patent, save 
in the event of the suspension. having been 
contingency or to 


fore 


patent 


due to a fortuitious 
force majeure. 

Soth the the 
whom the Patent Office shall have granted 
a license for the exploitation of the patent 
are under the obligation, when they shall 
have commenced said exploitation, to af 
ford evidence thereof in any legal manner 
to said office within a period of time not 


patentee and person to 


exceeding fifteen days. 


Correspondence Instruction in Indicator Practice. 


Under the name of the Indicator In- 
truction Company, of Scranton, Pa., Mr 
A.C 


steam engineers, has 


Lippincott, who is well known to all 


organized a school of 


correspondence instruction in the use of 
the steam engine indicator, including re 
ducing motions and planimeters. These 


instruments will be loaned to students for 
purposes of instruction and tests are to | 
made and reported in the instruction pa 
iInstrume 


pers showing the damage to 


due to maladjustment and wear. 
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The New Tool Steel and Its Effect on Machine 
Shop Methods.* 

Manufacturing, in the modern and best 
sense of the word, has, we may fairly say, 
had its birth in the last half of the nine- 
teenth century. For the past forty years 
or more there was a well-defined discon- 
tent among men of progressive ideas with 
the methods in vogue and the results ob- 
tained in general machine shop practice. 
The opinion prevailed that the product of 
none of the machines in use was up to a 
standard commensurate with their cost 
and maintenance. What should the rem- 
edy be? As so often happens in such in- 
stances, some invention was sought for 
which would be revolutionary in charac- 
ter, and which never comes. Many sug- 
gestions were made; some of them wise 
and some otherwise. Of the latter class 
I may mention the abrading wheel to 
grind off the stock, and the cold saw to 
tear it off, in place of the cutting tool to 
pare it off, as it was and is used with all 
of the machine tools. 

In the early days, while we were making 
things, and before we had learned how to 
manufacture, the lathe was the all-around 
tool of the shop, and it was made to do 
much work which could have been more 
expeditiously done on a surfacing ma- 
chine, which then was not in existence. 
But with the demand for it the planer 
soon came forth, and it was followed by 
the shaper and the milling machine. As 
these tools came into general use, the 
necessity of further increasing the product 
and reducing the cost again became press- 
ing, and it forced the process of segrega- 
tion on until we were given the screw ma- 
chine, the turret lathe, the boring mill, 
the pulley lathe and the automatic gear 
cutter. All of these tools were made 
heavier and larger year by year until their 
limit of production was reached, not on 
account of the machine itself, but on ac- 
count of the tool steel then to be found in 
the market. I am not so sure that this 
steel was wholly to blame for some of the 
failures which are charged against it, but 
suspect that a part of them at least were 
due to lack of knowledge in handling. It 
was a fact, nevertheless, that in many of 
the new machines the steel would not 
stand up to the larger demands put upon 
it, and so a blank wall seemed to rise up 
and bar further progress, which to a cer- 
tain extent it has controlled for the last 
quarter of a century. Some increase in 
the output of these machines was obtained 
by the use of cooling mediums, such as 
water, oil and alkaline solutions, which 
were allowed to flow on the tools at the 
cutting points and so carry off some of the 
heat, and this practice still obtains in some 
lines of work. 

In the efforts to increase the product of 
the machines as they became more power- 
ful, they were driven at higher speeds, 
with greater depth of cut and faster feeds, 





*From a paper by Professor C. I. King in The 
Wisconsin Engineer. 
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until the heat produced at the tool point 
caused it to break down, and it was found 
that the limit of temperature for the car- 
bon steel was from 450 to 500 degrees. 

In the early practice, to harden steel 
for tools, we were instructed to heat it to 
“a cherry red,” cool in water, clean off the 
hardened surface, and again heat until by 
oxidation the light color was succeeded 
by shadings from a light yellow to a dark 
blue, this color indicating a low temper. 
That the “cherry red” temperature, as 
measured by the cye, was a very large 
uncertainty, may at once be suspected. It 
may well be doubted if any two persons 
could measure it alike within a hundred 
degrees, and the same operator could not 
do it on two different days if one were 
clear and the other cloudy. This feature 
has come to be so well recognized in the 
large establishments where much harden- 
ing and tempering is to be done that a 
room is provided for it with curtains on 
the windows, so that a uniform light’ shall 
be secured. It used to be thought neces- 
sary to make the steel harder than was 
required for any particular service, and 
then reduce it as before described. The 
later and better practice is to use a lower 
hardening temperature, thereby avoiding 
the second process, and I think there need 
be little doubt that from 10 to 15 per cent. 
more work might have been obtained from 
this steel had we better known how to 
handle it at the forge. 

With all of the desire and effort on the 
part of the manufacturing world to in- 
crease the output of the tools in use, it is 
a curious fact that it allowed a new steel 
to lie within its grasp for nearly forty 
years without recognition of its value, and 
which, if properly used, would have in- 
creased its product from 25 to 40 per cent. 
The new product was known in the mar- 
ket as Mushet steel, being named after 
the inventor. Mushet was an Englishman 
who lived in the Forest of Dean, a locality 
where much of the charcoal used by the 
Sheffield mills was made. With the aid 
of a steel-maker named Brookfield he pro- 
duced the new alloy which was said to 
contain 2 to 3 per cent. of carbon, and 
& to 10 per cent. of tungsten. The first 
alloy of tungsten and iron dates back to 
1773, and d’Elhuyar & Beirthier are ac- 
credited with its production; but at that 
date it attracted no attention in the indus- 
tries. 

There are two reasons why this steel did 
not get into extensive use at an earlier 
date: one, its cost was 40 to 45 cents per 
pound as compared to the carbon steel at 
6 to 20 cents. The other reason, and by 
no means the least, was due to the great 
difficulty in forging it to the required 
shapes, for if not heated and forged prop- 
erly by the blacksmith it would break and 
go to pieces as easily as cast iron. 

A striking characteristic of the tungsten 


.steel was that it did not have to be hard- 


ened; it was always hard when cold, and 
it could not be annealed. It, however, 
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possessed that quality of structure whic! 
enabled it to stand from 600 to 700 de 
grees of temperature before it would brea! 
down. This new steel came later to |) 
known as self-hardening steel, and as air 
hardening steel, from the fact that if sub- 
jected to an air blast its lasting qualitie 
were enhanced to a small degree. The 
usual surface velocities at which the car 
bon steel was used varied from 15 to 2; 
feet per minute, while the tungsten stee] 
would stand from 40 to 8o feet. 

On a fractured surface the tungsten stec! 
shows a very close structure; it is darker 
in color than the carbon steel, and in 
grinding on an emery wheel it gives off a 
dark-red spark like cast iron, while the 
other grade shows a bright and scintillat 
ing spark. For many years it was sup 
posed that the function of the tungsten 
was to hold a larger percentage of the 
carbon in the combined form, and there- 
fore the steel-maker always furnished the 
toolsmith with positive instruction to work 
it at a low temperature, and this direction 
was carefully followed. 

Up to comparatively recent dates, all of 
this steel was imported from England. 
Finally American manufacturers began to 
produce it, and while their first attempts 
were far from successful the American 
product now is not excelled by any other. 

About four years ago a discovery was 
made which marked a long step in ad 
vance in the use of these steels for cutting 
purposes. Presumably by accident a tung 
sten steel tool was heated up to-the point 
of combustion or to the melting point 
After cocling off it was put in service, and 
it caused general surprise by showing 
much higher efficiency than was ever be 
fore attained by any steel. This incident 
was brought to the attention of a couple 
of young men, one a chemist, the other an 
engineer in the employ of the Bethlehem 
Steel Company, who at once began a series 
of experiments to aetermine the cause for 
these unexpected results. So far as it 1s 
known this has not been found, but they 
did discover scme method of treatment 
which is still a trade secret, by which the 
steel could safely be raised to this high 
temperature, and still be on a commercial 
basis. After this new treatment it was 
found that the tools would stand from 
1,100 to 1,200 degrees of temperature bi 
fore failure occurred. 

This discovery opened an immense fie! 
for improvement along nearly all manu 
facturing lines, and it also developed tlic 
rather astounding proposition, that to get 
the full benefit of it, all machine tools with 
which the new steel should be used, must 
be designed and built especially for it. It 
was speedily found that none of the too! 
in use were heavy enough to withstan:| 
the extra strain, neither had they sufficien' 
driving power for the increased cuts whic! 
the new steel would stand. 

That a clearer perception may be had 
of what this portends, it may be stated tha' 
the standard machine tools of average size 
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require from one to six horse-power to 
drive them, while new tools already in the 
market, and designed especially for this 
steel, have at a maximum used 50 horse- 
power, 

In the series of experiments made at the 
works of the Bethlehem Steel Company to 
prove the value of the new process, 200 
tons of forgings were used and $100,000 
were expended. Many large forgings are 
made by this company and in their pro- 
duction much time and fuel are required, 
and many men are necessary to handle 
them; by the old method these forgings 
were brought as neatly as possible to fin- 
ished sizes before machining; now they 
are made only to approximate sizes, and 
the lathe and one or two men do the rest, 
and forgings of 36 inches in diameter have 
been reduced to 28 inches at one cut. 

As a result of this recently acquired 
knowledge, line shaft speeds have been 
increased from go to 250 revolutions per 
minute; cutting speeds are increased 180 
per cent., depth of cut 30 per cent., and 
the rate of feed by 24 per cent., and the 
end is not yet in sight. The planing ma- 
chine and shaper will probably be the last 
of our tools to succumb to the new con- 
ditions, but we may not be surprised to 
see them driven at speeds approaching 100 
feet per minute in the near future. 

In contemplation of these results the 
question at once arises: what has caused 
this wonderful mutation in the structure 
or chemistry of the alloy? Frankly, no 
one knows and for the present at least we 
must be contented with the results ob- 
tained. It is known that where the steel 
contains small percentages of chromium, 
and carbide of chromium, the last-named 
element is reduced in quantity by about 
one-half after the steel is treated. Ana- 
lyses of what are called the burned por- 
tions of the steel showed that nearly all 
of the carbon had been burned out, and 
the inference was at once drawn that the 
carbon was not necessary, and so in the 
new steels only .5 to .6 per cent. is left in. 

It may be of some interest to state that 
the original Mushet steel, when worked at 
the cherry-red temperature of 1,450 to 
1,550 degrees, gave what was supposed to 
be its greatest possible service. Between 
this and 1,700 degrees the value rapidly 
fell to nearly zero, but from this point up 
to 1,900 it rises sharply to the maximum. 
It also has been found that some of the 
new product can be annealed so that it 
can be machined, and some of it is soft 
when sent from the mills; this of course 
opens up a much larger field for its use, 
and makes it available for milling cutters, 
dies, drills, etc. Curiously enough, it will 
not stand shock and jar, and therefore is 
not suitable for cold chisels, stone drills or 
any of that class of work. 

It also fails in use for finishing work in 
the machines, where the carbon steel suc- 
ceeds. Its greatest success has been found 


in roughing work, and, without seeing, it 
is difficult to believe that it will render 
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service after the temperature has risen 
until both the tool point and the shaving 
are red. 

Apparently the higher the temperature 
to which the steel can be raised in treat- 
ing it for use, without melting it, the 
higher the temperature it will stand in 
service. 

Molybdenum is also used to produce an 
air hardening steel in place of the tung- 
sten, only about one-half of the quantity 
in weight being necessary to obtain the 
same result, and in some of the steels both 
of these materials are used. 

The price of this new product ranges 
from 50 cents to $1 per pound. The manu- 
facturers state that these high prices are 
due largely to the difficulty in getting a 
homogeneous alloy, owing to the greater 
specific gravity of the tungsten and molyb- 
denum. Neither of these alloys are so 
efficient in the 
forged stock, yet they excel the carbon 
product by 25 or 30 per cent. 


use on cast iron as on 





British Pessimism. 


United States Consul Rufus Fleming 
sends from Edinburgh the following in- 
teresting note on British trade conditions: 

“One cannot be too careful in estimat- 
ing the value of opinions expressed by 
newspapers, trade journals and managers 
of manufacturing plants. I do not 
that they are intentionally misleading or 
that there is any other purpose on the 


mean 


part of the press or managers of great 
works than to say exactly what they think. 
But the mental habit of measuring condi 
tions in this new century by those of the 
old days, when British manufacturers had 
little competition to meet anywhere and 
profits were enormous, 
pessimistic color to all comment on indus- 
try and commerce. The monopoly they 
long enjoyed at home and in many outside 
markets having come to an end, the re- 
quirement of vaster production at much 


has imparted a 


lower prices to make industries pay ren- 
ders vivid the memory of the easy-going 
times of prosperity and gives a distorted 
view of the existing situation. In fact, 
the chief apparent danger to British manu- 
facturers in important branches lies in 
their reluctance to turn away from the 
past and forget all about it and to face the 
present and future—face the necessity for 
bringing their equipment up to date. 
have lost ground, and probably will con- 
tinue to lose ground, for their rivals in 
the industrial field are formidable; but if 
they adopt advanced scientific methods in 
all departments they should be able to 
hold their own.” 


They 





We want facts bearing upon the advan- 
tage, measured in money, of a good tool- 
room system as compared with a poor one 
or none at all. Any reader who has such 
facts will confer a favor by addressing the 
editor. 


191 


Letters From Practical Men. 


Hardening Spring Chucks. 
Editor American Machinist: 

At page 29 there is shown a fixture for 
use in spring chuck hardening which in- 
terested me, as I have made thousands of 
these chucks and have had every oppor- 
tunity to experiment with various methods 
of handling them. It is impossible to 
harden a spring chuck and have it retain 
its shape unless secured in some way; so 
for small chucks with three slots I make 
three pieces of sheet steel A, Fig. 1, about 
1-32 inch thicker than width of slots, and 
each provided with two small holes, as 
shown. The edge at B is slightly beveled 
to give the plates an easy start when put- 
After the plates are 
properly located a soft wire is 
through the holes and tied, and the chuck 
is now ready to harden, the plates prevent- 


ting them in place. 
passed 
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PLATES USED IN HARDENING SPRING CHUCKS, 


FIG, | 


ing it from closing and the wire preventing 
expansion, so that there is no guesswork 
in this operation. After hardening I string 
the plates and put them away for the fu- 
ture, as they may be used several times. 
For a chuck with four slots I follow the 
same method except that I make the plates 
like Fig. 2 and put them together as in 
Fig. 3, with the bevel edges at the bottom 
instead of at the side. These interlocking 
plates I use only on chucks with large cen- 
ter holes, where the water has a free pass- 
age through, as I prefer to have the center 
hole as clear as possible so that the water 
To prevent 
the jaws from acting as a I flat 
the edges as at C, Fig, 1. Some mechanics 
look upon this as unnecessary, but I have 
seen good chucks spoiled by leaving the 
edges sharp or with the burr just taken 
off. G. D. 


can flow all around the hole. 
reamer, 





Symbolic Indexing. 

Editor American Machinist: 
Apropos of the subject of numerical! in- 
dexing, I enclose you herewith a sample 
piece of celluloid, which you will observe 
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has the alarming index number of No. 10, 
1063, YK, 12, DM, 10, 10, 08, 31.” It 
would seem as if this ought to satisfy the 
wildest advocate of symbolic indexing, and 
yet I find by referring to the bill for the 
goods, that, not satisfied with the gigantic 
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OAK FLOORS. 


symbol shown on the goods, they have 
billed them as follows: “No. 10 S 1063 
AA 2d.” Comment seems unnecessary. 
Rosert J. HEARNE. 
[The sample sent is a thin strip about 
3% inches long by about %4 inch wide, so 
that the symbol comes pretty near being 
longer than the piece.—Ed.] 
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The Strength of Plank Floors. 
Editor American Machinist : 

Draftsmen on engineering work may 
find the following tables useful to add to 
the tables given in their Cambria or other 
engineering pocket books. The tables for 
the strength of wood beams in the Cam- 
bria pocket book commence with a depth 
of 4 inches, so with these tables in addi- 
tion about everything will be covered. 

Each table gives the maximum safe span 
for 1-, 2- and 3-inch planks under differ- 
ent uniform floor loads running from 40 
pounds to 350 pounds per square foot. In 
the first column, under each thickness of 
plank is given the maximum span in 
inches, not considering the amount of the 
deflection. In the second column the 
maximum span is given where the deflec- 
tion is not to exceed 1-360 of the span, 
which is about as great as can be used 
without cracking the plastering. 

The first columns were calculated by the 
formula 

Wl_Sbd 

8 6 
and the second columns by the formula 
5 Wh 
384 ET 





in which 
wl . 
= =a OF load per square foot times 


length in feet; 

1= length in inches; 

S=safe fiber stress, using a factor of 
of safety of 10; 

b = width of plank = 12 inches; 

d = thickness in inches; 

s = deflection = 1-360 of 1; 

E = coefficient of elasticity, using a fac- 
tor of safety of 2; 

J = moment of inertia =fe. 

The first table takes S at 1,200 pounds 
and E at 850,000, which is suitable for 
Southern or long-leaf yellow pine. In the 
second table S = 1,000 pounds, E = 550,- 
000 for white oak. In the third, S = 800, 
E = 600,000 for Canadian spruce. In the 
last table S = 600 pounds and E = 450,- 
000, which is all that is advisable to use 
for hemlock. rt, A. Bi. 





Grinding High-Speed Steel Tools—The Sellers 
Tool Grinder. 
Editor American Machinist: 

At page 57, in a letter from Maurice E. 
Unwin, of Sheffield, England, upon grind- 
ing the new high-speed tools, I note as 
follows: “One feature of the new high- 
speed tools is that when ground on an 
ordinary emery wheel, even under a flood 
of lubricant, the surface of the steel be- 
comes covered with fine hair cracks” ; 
also, “Large tools are inconvenient to 
handle” in shaping tool grinders, among 
which he mentions the Sellers. 

If Mr. Unwin has had a personal ex- 
perience with the Sellers tool grinder, he 
must have used wheels different from 
those furnished or recommended by Wm. 
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Sellers & Co., as all the new process air- 
hardening steels and high-speed tool 
steels are shaped and sharpened upon the 
Sellers tool grinder without “these fine 
hair cracks,” which are caused by a sur- 
face contact of the wheel and steel, which 
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TABLE 3. SPAN IN INCHES FOR CANADIAN 
SPRUCE FLOORS, 
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TABLE 4. SPAN IN INCHES FOR HEMLOCK 
FLOORS. 


excludes the water and overheats the 
steel, and the drawing away of the tool 
lets this heated steel become wet while 
hot. But the Sellers tool grinder per- 
mits a line contact only, under all cir- 
cumstances, and this line contact is 
flooded with water, and the tool never 
overheats. This is peculiar to the Sellers 
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tool grinder and can be confirmed by 
reference to fifty or more large engineer- 
ing works in the United States who are 
using them. 

In reference to handling large tools, 


the special No. 1 size of Sellers tool 
grinder handles tools with shanks 3x3 
inches, or less. Of course any larger 


tools will not enter the chuck or tool- 
holder, and if a smaller size of grinder is 
used, no larger tool can be ground upon 
it than will enter the chuck; but if the 
tool has a shank that will enter the chuck, 
the grinding will be done more rapidly 
upon the Sellers grinder than by hand, as 
the chuck presents the dull spot only to 
the wet emery wheel, and it is needless to 
say the tool is ground much more accu- 
rately, as hand grinding seldom, if ever, 
shapes two tools accurately alike. 
J. WENDELL COoLe. 





Taper Holes in Machine Spindles. 


Editor American Machinist : 

The accompanying photograph shows a 
fixture for boring taper holes in lathe spin- 
dles, consisting of a base A bolted to the 
lathe shears, and a head B pivoted at the 
end nearest the headstock, allowing it to 
swivel on the base to suit the taper. The 
two uprights C on the head are fitted with 
bronze boxes to accommodate the spindle, 
making a rigid support and one that en- 
ables you to do a good, true job without 
the use of a taper attachment or reamer. 


ii: oe Be 





Filing and Indexing Catalogs. 
Editor American Machinist: 

I have seen several articles in your pa- 
per on filing and indexing catalogs, and 
will give a description of a method invent- 
ed by Mr. J. D. Fry, of Grand Rapids, 
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inches thick, as shown in Fig. 1. These 
can be had from any paper-box factory 
at an average cost of about 1% cents each. 
The boxes are used as envelopes for the 
catalogs, and, being of uniform size, pre- 
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FILING AND 
sent, when put in the bookcase, an even 
and uniform front and make each catalog 
readily accessible. . 
the 

firms’ 


sorted 
the 


catalogs are 


and 


In indexing, 
alphabetically by 


names 














BORING 


Mich., which I consider the best method 
I have seen. 

The essentials are elastic bookcases, 
cardboard boxes (enclosed on five sides) 
and a card index. The boxes are made 
about 1ox12 inches and from % to 1% 


A TAPER HOLE 


IN A LATHE SPINDLE. 


boxes are marked in sections. For exam 
ple, all catalogs from firms whose names 
begin with A would be in the A section, 
of which the boxes are marked with an A 
followed by a number, as shown in Fig. 2. 
sy indexing in sections the file is always 
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open for expansion without breaking its 
routine. 

If an elaborate index of the contents of 
the catalogs is not desired, a card index 
of two sections, one for the firm names 
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INDEXING CATALOGS. 


and the other for the subjects, will be 
found very satisfactory. 

If the name of a firm issuing a catalog 
is known, the catalog can be located at 
once from the firm name index, and if the 
catalogs relating to a given subject are 
wanted, their location all be found 
on the card relating to that subject. 

Figs. 3 and 4 the methods of 
marking the cards. 

Another very useful feature of this sys- 
tem is for the keeping track of loaned cata- 
When a catalog is loaned a slip of 
paper bearing the name of the party to 


will 


show 


logs. 


whom it was loaned is placed in the box 
for that catalog 

Bound volumes which are too bulky for 
the envelopes may have a section of their 
own and their own index, It is, however, 
the small catalogs and bulletins which are 
most troublesome, and the cardboard boxes 


suit their case admirably \ great many 
firms have several small catalogs, one for 
each class of tools or appliances manufac- 
tured by them. With this system all may 
be kept together and added to as new ones 
come in 

For letters and numbers for marking the 


dead_ black, 


They are 


cases, procure 5-10 pasters, 
from any first-class bookstor« 
cut out and gummed and make a very neat 
legible job. F.C 


M ASON 








! An Employees’ Record. 
Editor American Machinist: 

In all large manufacturing establish- 
ments it is important to keep a compre- 
i hensive record of employees. This record 
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The first thing necessary is a suitable 
card, and such an one is shown in Figs. 1 
and 2, of which the former is the face and 
the latter the rear side, This card should 
be filled out and filed in alphabetical 





















































| 
if . . . . . 
j should be as brief as possible, so as to guides, and if the record is kept by the 
1; not cause unnecessary work, yet it must time department or in the office of the 
| be complete enough to serve the purpose superintendent, .it will be found best to 
: intended to the best advantage. Many have a separate index for each separate 
methods are in use, but the card index department of the shop—that is,*for the 
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or ~ — Department: 
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Rate Date Rate Date Rate Date Rat: | Dale . 
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O.K. : _ Superintendent Zz 
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system is more complete and less volum- 
inous than any other. 

Those of your readers who have any- 
thing to do with the employment of help 
in the shop are familiar with the trouble 
which arises from hiring incompetent men. 
The class of men that are available to fill 
positions in the shops are often not of the 
best, and it is a matter of importance, when 
a man applies for a position, to know if 
he has worked for the company before, 
and if so what his previous record was. 
A man may be employed, set at work and 


I een = 


machine shop, blacksmith shop, erecting 
shop, boiler shop, foundry, etc., as it will 
thus be easier to locate any particular man 
in a certain department than if the men 
are all indexed under one index. Some 
would probably prefer to have a record 
of this nature kept by the foreman of each 
department, because the foremen do the 
hiring of the men, and if this is desired it 
could be provided for in the same manner. 

Understanding the requirements for such 
a record, it is sometimes desirable for the 
superintendent, foreman or time department 
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prove to be thoroughly incompetent, and 
if no record of the fact is kept he may 
come along several months later, apply 
for a position and be engaged again. This 


of course should be avoided as much as 
I possible, as it causes annoyance and loss 
i of money. Of course there are other 
points connected with such a record where- 
f in a good system will be found valuable, 
| such as noting increased wages, etc. 
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THE USE OF STEEL POINTERS FOR DOUBLE INDEXING. 


to pick out one particular kind of help in 
one department, and without some special or 
cross-index this could not be readily done. 
The method shown in Fig. 3 will, however, 
do this very nicely. If in the machine shop 
we have vise, lathe, planer, shaper, milling 
machine, boring mill, floor and machine 
men not otherwise specified, the cards 
would be filed alphabetically, as already 
described, but in addition to this, in front 
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of the alphabetical index a specially ruled 
card would be placed as shown in Fig. 3. 
Then by the use of steel pointers which 
project above the cards in line with the 
section rulings, as also shown in Fig. 3, 
all men of a given class can be located. 
This is the only system whereby cards 
may be indexed in two ways with a single 
file. The steel pointers can be purchased 
from the Vetter Desk Works, Rochester, 
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SIDE OF EMPLOYEE’S RECORD CARD. 


N. Y. They are inexpensive, and will 
save much time in making and consulting 
a record of this kind. 

Such a system will be found valuable 
not only for keeping the record of em- 
ployees, but also for use by the time de- 
partment in making out the pay-roll and 
for ready reference for the rate of wages 
for the different, men, etc. 

H. G. HAMMACK. 





Hardening and Correcting the Lead of Taps. 
Editor American Machinist: 

At page 57 the writer takes exception 
to statements in an article of mine at page 
1771, Vol. 26. : 

According to my experience, very little 
is ever gained by two parties going into 
an argument over some question regard- 
ing which each entertains a view which he 
considers correct and is bound to uphold 
because publicly on record as entertaining 
such view. No one realizes more fully 
than myself the folly of attempting to sus- 
tain an assertion by a statement that we 
have had so many—be it five or fifty— 
years’ experience in a certain line of busi- 
ness; yet a certain number of years of 
practical, successful experience cannot 
fail to give a man confidence in methods 
he has experimented with and found 
satisfactory. 

My attention was first directed to the 
subject of pack-hardening taps by the 
trouble we were experiencing with taps 
we were using to tap pieces made from a 
high carbon open-hearth steel which we 
bought forged to shape and annealed. As 
we were badly driven in our toolroom, 
we bought most of our taps, and naturally 
laid the trouble we were experiencing to 
the boughten article. As a consequence, we 
decided to make this particular tap; the 
results, however, were not as desired, for 
while the home-made article worked a 


as 
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well as the taps we had bought, it did not 
stand any better and cost us more. 

We were at this time, and had been for 
some time, pack-hardening most of our 
milling machine cutters and dies for 
punch press work, with admirable results, 
and the suggestion was made that we try 
this method for the taps. I freely ac- 
knowledge I was skeptical as to the re- 
sults, for while we.were able to run our 
milling machine cutters much faster, and 
they would stand up much longer when 
treated this way, I had my doubts as to 
its being practicable when applied to taps. 

One trial, however, proved to our satis- 
faction that the taps would stand up much 
better, hold size longer, and the percent- 
age of breakages was not half of what it 
had been. Our success led us to try the 
method for hardening taps that were to 
tap malleable iron, also for those to be 
used on tool steel, and the results were as 
gratifying as those obtained by our first 
trial. 

This experience was not derived in a 
shop using a tap only occasionally, be- 
cause when we finally made what taps we 
used in the factory, it required the ser 
vices of three, and part of the time four, 
men to make what taps were needed, and 
these men were not required to cut the 
grooves in the taps either, as that was 
done by the regular milling machine men. 
I have had occasion to harden taps and 
similar tools for parties who had heard of 
the success we were having, and invari- 
ably they have been pleased with the re- 
sults. 

I think it should be the ambition of 
every man who has made a success along 
lines of general interest to mechanics to 
give the results of his experience to his 
fellowman, and in return he is able to get 
many valuable points from the experience 
of others. Now, I have at times been ex- 
tremely annoyed by the change in lead, 


especially when long holes were to be 
tapped and fitted with screws whose 


threads were chased with a tool governed 
by a lead screw, and experience had shown 
me that taps could be hardened by this 
method which did not become altered as 
to lead so that it was apparent when tested 
by any means possessed by the ordinary 
shop. 

My article was written with a view of 
possibly helping someone experiencing the 
same difficulties I have had, not with the 
intention of telling the manufacturer of 
taps how he should do his work, as might 
be inferred from the remarks of “Quirk.” 

The amount of shrinkage mentioned— 
.o1 inch in 1 inch of length—I have seen 
often enough to warrant the statement 
that it is not uncommon; possibly I should 
have been more specific in my statement 
and not appear to try to convey the idea 
that, as a rule, taps contract the amount 
mentioned. My attention has been chiefly 
given to taps that gave trouble, and as I 
have had occasion quite a number of times 
to go to shops where they were experienc- 
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ing trouble, I have had my attention di- 
rected to this error more frequently, prob- 
ably, than men in general. 

Because a piece of steel contracts on its 
surface a certain amount in 1 inch of 
length it does not necessarily follow that 
a bar 1 foot long will contract twelve 
times that amount. Pieces whose surface 
is a succession of ridges, or of threads, as 
a tap, Will contract more than the piece of 
steel itself when measured over all, meas- 
A milling machine 
contract 


uring at the center. 
cutter tooth, for instance, 
more on its cutting face than it will di- 
rectly back of the edge, where the resist- 
ance to shrinkage is greater; so the lead 
of a tap may alter more through shrink- 
age than the piece of steel towards the 


will 


center, where the resistance is greater. 

I have frequently noticed the tendency 
of a milling machine cutter tooth to con- 
tract as mentioned, and know that reamer 
teeth, as well as similar surfaces on steel 
pieces, when heated red hot and suddenly 
cooled, contract more than the portion di 
rectly back of them. 
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care should be taken to have this edge 
parallel with the paper. Set the clamps up 
tight and saw three places at D D D, using 
a fine handsaw. Tie the three portions 
ece fairly tight, using a fine strong cord. 
A piece of silk fish line is just the thing 
to use. Now give the back a coating of 
thin glue and put a little on each knot 
to keep them from untying. After drying 
the clamps can be removed and the cover 
put on. For a flexible cover use heavy 
brown paper, cloth or leather. Cut two 
pieces a little larger than the paper, then 
cut a piece of black cambric or any strong 
cloth as long as the paper and wide enough 
to cover the back and to lap half an inch 
on each cover. Paste the covers on first, 
then glue the cloth over the back and on 
Paste the 
MACHINIST 


to the edges of both covers. 
first of the AMERICAN 
outside front cover, and the job is 


page 

the 
Board covers can be used if pre- 
ferred; the the 
Six months of the weekly issue make a 


done, 


operation is just same. 


volume 154 inches thick, which is all right. 
If care has been taken in arranging the 
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BINDING THI 

I have had charge of plants where hun 
dreds of dollars’ worth of work was hard- 
ened daily, and have hardened thousands 
of taps, ranging in size from very small 
to very large, and from those used in a 
hand-tapping machine to staybolt taps, 
and I must say I consider pack-hardening 
by far the most satisfactory method I have 
ever used for taps intended for any kind 
of work. The more difficult the stock is 
to tap the better this method shows up 
when rightly practiced. 

EK. R. MARKHAM. 





Binding the American Machinist. 
Editor American Machinist: 

Perhaps some of your readers will be 
interested in a cheap but serviceable bind- 
ing for the AMerIcCAN Macuinist. After 
removing the advertisements and arrang 
ing in proper order, clamp securely as 
shown in Fig. 1, where A represents the 
papers to be bound, BB two strips of 
wood about 1x2x18 inches, CC 
clamps or hand-screws used by 
The edge aa should be true and 


common 
all wood 


workers. 


AMERICAN 
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° 
pages, no trimming will be necessary; but 
if 2 
bookbinder will true the edges for a small 
tool for 


binding as 


neater looking book is desired any 


amount. I have made a_ neat 


trimming the edges after the 


above described; this is shown in Fig. 2 


the edge a 


volume with the 


BB 


1xX2x18 inches. 


A represents 
to be 
about Clamp the paper as 
tight as possible between these strips. CC’ 
inches, C’ 


are strips of wood 


trimmed, 


are strips of hardwood 1x2x6 


is tapped for the hand-screw ). LE are 
round hardwood rods pinned into C and a 
sliding fit in C’; these serve as guides. 

D is a hardwood screw taken from a 


common hand clamp. /F is the cutter, % 


inch thick and 134 inches diameter. This 
is let in flush with the bottom of C and 
fastened with a good-sized wood screw 
As soon as the edge is dulled, the screw 
can be loosened and the cutter turned a 
little, thus bringing a new sharp edge into 
place. The cutter must not turn while 
using the device. G is a guard for the 
hand. Now, to trim the edges it is only 
necessary to pass the cutter bac! nd 
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forth, turning the hand-screw a fraction of 
a turn at each stroke. Keep the cutter 
sharp, and anyone can do as fine a job as 
any bookbinder. All the wood detail of 
this device can be made from a pattern- 
maker’s hand clamp; any machinist can 
make the cutter, and one in a shop is 
enough for all hands if the maker will 
loan it. S. 





The Advertisement Writing Mechanic. 


Editor American Machinist: 

Your communication signed “Art. Isan” 
(page 165) is interesting as an example 
of a suggestion to fly without telling us 
how. 

Like most mechanics (and I’m a me- 
chanic myself), Art. thinks some of the 
boys in the shop ought to be promoted. 
Granted. 

But the boys in the shop must do some- 
thing to attract attention before the boss, 
or anyone else, can find them. 

Salesmen are born, not made. 

Some of them learn trades before they 
“find themselves”; some of them clerk, 
thump typewriters or black boots. 

The commercial instinct will develop 
with very little cultivation if it’s there. 

The mechanic would be a better ma- 
chinery salesman than a bookkeeper would 
be if he had as much of the commercial 
instinct. Otherwise he would not. 

But I started in to say a word about 
mechanical ad. writing. 

The ad. writer, say on the AMERICAN 
MACHINIST, ought to know something of 
mechanics—but he must know something 
of advertisement writing. That is what 
he is hired for. 

He must have enough of the commer- 
cial instinct to see the “talking points” in 
a machine and exploit them. He must 
be able to write good, plain English. 

The best mechanics will talk to you by 
the hour of the beauties and ingenious- 
ness of some detail of their machinery— 
but, bless you, they never think of using 
it in their advertising. 

We have been out with a dark lantern 
and a jimmy for the past six years try- 
ing to find a mechanic who could write a 
decent advertisement. 

We want to pay him more money than 
he can get in the shop, for shorter hours. 

We have advertised for him, and are 
advertising for him now. We get replies 
and applications from alleged ad. writers 
—such as they are—but never a nibble 
from a mechanic. 

We have watched the home-made ads. 
for one that stuck out beyond the rest, 
and then tried to hire the man who wrote 
it, but in every case found he had an in- 
terest in the firm. 

There’s another thing that perhaps Art. 
has not thought of. 

Many men who own and manage ma- 
chinery-making plants are not mechanics; 
few purchasing agents are. They do not 


know some of the plain, everyday facts 


AMERICAN MACHINIST 


about machines—they are “from Mis- 
souri and must be shown.” 

There is often a good reason for writ- 
ing ads. so that a child will understand. 

Read any machine maker’s catalog—it 
details the simplest things so that they 
are plain to the primary class. 

The AMERICAN MACHINIST office needs 
another ad. writer, who Is a mechanic and 
can get up a decent ad. for machine tools; 
and if Art. or any of his friends know of 
such a one that needs a job, tell him to 
come right up to the office and ask for 

Tue O_p Man. 





System for Checking up Inquiries Caused From 
Advertising. 
Editor American Machinist : 

I have been much interested in reading 
the article on checking advertising in- 
quiries at page 114, especially as I have 
spent considerable time during the last 
five or six years in trying different plans 
along this line. 

It seems to me that it is better, in mak- 
ing a record of the inquiries and their 
source, to have a separate place in which 
to record the inquiries for each medium. 
For instance, I have used a small blank 
book with pages about the size of an ordi- 
nary sheet of letter paper, devoting cer- 
tain pages to each medium. By means of 
an index, these pages may easily be lo- 
cated. At the top of the first page of each 
section I place the name of the the medi- 
um, the amount of space used, the rate 
paid for it, the time and expiration of the 
contract, the key used in the advertise- 
ment, and have also found it convenient 
to paste on the page a copy of the adver- 
tisement used. This, however, is better 
kept in a separate book. 

When an inquiry is received and the 
source is discovered, the date, the name 
and address, with any desired information 
as to kind of machine inquired for, are 
noted under the proper headings. 

The weak point about Mr. Willand’s 
system, at least to my mind, is that he 
fails apparently to make any distinction 
between inquiries and sales. After an in- 
quiry is registered is no time to stop using 
the advertising record, It has been my 
experience that some papers bring lots of 
inquiries and few or no sales. Other pa- 
pers with fewer inquiries bring as many 
or more sales. When a sale is made to 
any inquirer whose inquiry was traced to 
an advertisement, that name in the record 
should be underscored in red ink, or des- 
ignated in some such prominent way, to- 
gether with a record of the size and type 
of machine sold. It is remarkable the dif- 
ference in red marks that there will be 
during the year between trade papers and 
other mediums having about the same 
number of inquiries to their credit. 

One of the best trade paper recommend- 
ations I have ever seen read as follows: 
“More than 75 per cent. of the inquiries 
that bring business come through your 
paper.” However, this is not a safe guide 
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in itself, for the kind of medium must be 
considered. In other words, some medi- 
ums bring direct returns, others indirect. 
A paper circulating, for instance, mainly 
among machinists employed at the bench 
will not likely bring direct returns for 
large machine tools. But these men at the 
bench sometimes exert a powerful influ- 
ence when machine tools are to be pur- 
chased, and that medium may, and very 
likely will be, a valuable one because of 
the indirect sales. 

Again, the size and style of machines 
sold make some difference. For instance, a 
factory had been for years engaged in the 
manufacture of machine tools of a certain 
kind. Later a line of engines was taken 
up, and after several years this became 
the main line, while the machine tools 
were secondary, and were being built only 
in sufficient numbers to keep the shop go- 
ing until such a time as the engine busi- 
ness would require the entire capacity of 
the plant. Advertising was carried on 
both lines, alternating the advertisements. 
By means of the above system (as would 
also be the case in Mr. Willand’s) it 
was determined what mediums brought 
the most inquiries and sales for the en- 
gines and what for the machine tools, 
which was the less desirable business in 
view of the change in the line of manu 
facture. 

Of course, the work of crediting sales 
means that much extra clerical work, but 
can easily be taken care of by means of 
an index of names of inquirers, if the total 
number of inquiries is very great. At any 
rate, it is well worth the expense incurred 

The system of collecting together all 
inquiries from one source also enables one 
to judge whether a medium maintains the 
same value throughout the year. It may 
also be used in determining the relative 
value of using space in a weekly every 
issue, or in only one or two issues per 
month. This system showed very plainly 
in one case that an advertisement in only 
half the issues of any paper, whether 
monthly or weekly, brought only half the 
returns secured by using every issue. 

The real object of this letter is to 
point out that in considering the returns 
from advertising we must consider sales 
as well as inquiries. Not only this, but 
the expense of space used must be con- 
sidered. For instance, I heard one adver- 
tiser say some months ago that one paper 
brought him much better returns than an- 
other devoted to the same industry. 

“How much space do you use in the 
better one?” I asked. 

“A quarter page.” 

“How much in the other?” 

“One inch, single column.” 

“Yes,” said I, “you invest $5 in one 
paper and expect the same returns that 
you get from $50 in another paper.” 

Now, as a matter of fact, that one-inch 
advertisement may have been paying larger 
dividends than the quarter-page adver- 
tisement. A man doesn’t expect the same 
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quantity of interest on a $5 deposit in a 
savings bank that he gets on a $50 deposit 
in another savings bank. 

Cost, quantity and character of sales, 
character of the readers and whether in- 
direct returns are to be expected rather 
than direct returns, etc.; all these things, 
not merely the number of inquiries, should 
be considered, and the system outlined 
above will give such information at a 
comparatively low expense and in a very 
desirable form. 

As to the card Mr. Willand sends out 
with his reply to inquiries, I should be 
glad to know what proportion are re- 
turned. I too have used such a card, and 
while I considered it well worth the small 
expense, about one-third were never re- 
turned. ALBERT STRITMATTER. 





Machine Tools and High-Speed Steels. 
Editor American Machinist: 

We hear a great deal about redesigning 
our machine tools to keep up with the new 
high-speed steels, which may be all right 
for some styles of machines, but for others 
does it not call for new practice in addition 
to new design? 

Take the lathe, for instance: how unsat- 
isfactory it is to try to make it cover a 
large range of diameters. We are hin- 
dered in a belt-driven machine by the limit 
of belt speed, followed by the limit of gear 
speed, and so on. Again, if we discard 
great ratios of back gears, we get enor- 
mously wide belts. The only conclusion 
is to design our lathes to cover a small 
range of diameter and estimate the least 
horse-power we can get along with for 
the largest diameter to be turned, and let 
the power climb up for small diameters. 
I remember very well an article advocating 
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TABLE 


this written by John J. Grant in 1895, and 
have always beleieved that for manufac- 
turing purposes these special lathes are all 
right. Of course the jobbing shop will 


always call for a lathe of large range, and 
it will, I suppose, continue to be sold. 

I have made some tables of drives for 
lathes showing approximately what the 
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machine-tool designer has to contend with 
along this line, Table 1 shows a driye for 
a lathe to turn from 1%4 up to 4% inches 
diameter; belt limit, 4,000 feet. Table 2 
is for a range from 2 to 6 inches diameter ; 
belt limit as before. These are laid out 
for a variable-speed countershaft drive, 
and it will be noticed that for each diam- 
eter only two speeds are given, as the 
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FROM 2 TO 6 INCHES. 


TABLE 


variable speed countershaft will of course 
cover all speeds between. . 

Table 3 gives a drive for diameters from 
4 to 46 inches, and here is where the trou- 
ble is obvious. Note that for turning 46 
inches diameter at r5 feet only 6 horse- 
power is obtainable, whereas in a lathe 
with less range it would have been a great 
deal more. 

At this point I would like to use this 
Table 3 to demonstrate why it is that a 
milling machine is such an efficient ma- 
chine tool. We will presume that an II- 
inch cutter is a fairly large cutter, but 
with the drive of Table 3 such a cutter 
would have 18 to 25 horse-power, as 
against 6 horse-power for 46 inches diam- 
eter of iathe work. 

Compare a slab milling machine with a 
6-inch diameter cutter having a driving 
gear 24 inches diameter with a lathe with 
a 24-inch diameter driver on work of 24 
inches diameter. Assume a tooth load of 
10,000 pounds, and the lathe gets 10,000 
pounds cutting load, while the milling ma- 
chine gets four times as much, or 40,000 
pounds. This may appear to some a little 
elementary, but it is a true condition and 
cannot be ignored. 

At page 1788, Vol. 26, Professor Sweet 
speaks of drives, recommending the worm 
gear, and gces on to compare a screw and 
nut with the Sellers drive and calls the 
screw and nut theoretically perfect, but 
says the nut wears out. Did he not over- 
look the lead or angle of the thread, and 
is he not making an unjust comparison? 

The ordinary single-thread worm is not 
efficient, but will not a screw with an angle 
of, say, 30 degrees, last as long as a Sellers 
drive? For my part, it seems that if the 
diameter, material, etc., were the same the 
life would be largely in favor of the screw 
and nut. 
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The professor also takes exception to a 
hobbed wheel, and says experience shows 
a worm twisted around to mesh with spur 
gear will run easier and last longer. It 
would be interesting to see some tests by 
Professor Sweet, and to compare them 
with others made to show the efficiency 
of the Hindley worm compared with the 
common worm. E. J. Lees. 





Prices of Materials for Draftsmen. 
Editor American Machinist : 

The modern tendency to specialize is at 
fault in that it is likely to limit the indi- 
vidual capacity of young engineers. Now- 
adays a man cannot hope to be a Jack-of- 
all-trades and succeed, but the more notes 
he keeps of work done by others the more 
confidence will he feel when entering a 
position requiring more than limited 
knowledge. Workers in special lines too 
often ignore others whom their 
work depends. In a where each 
department aims at perfection in its own 


upon 
works 


special line it may be frequently noticed 
that there is not enough give and take 
This state of 
affairs is to be noticed between the gen 


among the departments. 


eral and drawing offices as much as any 
where, and is to be accounted for by the 
fact that the clerk is not an engineer and 
the draftsman is not a business man. In 
an up-to-date drawing office perhaps 90 
per cent. of the men have had no business 
experience, consequently they will display 
appalling ignorance as to the design of a 
machine to be sold at a profit. This is 
where a purchasing clerk can save money 
for his firm. 

Apart from the 
the draftsman should be kept posted in 
the current prices of materials, when he 


costs of manufacture, 
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may be more certainly expected to design 
a piece of goods which will cost under a 
If a draft 

man cannot obtain these prices by private 


certain sum to manufacture. 
request, official assistance should be asked 
Such 
veniently arranged in tabular form and 
blueprinted. Such a ed 


for. current prices may be co 


table is intende: 
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be used only as a guide for designers, 
though it has proved of assistance for 
“guess estimating.” It may be made as 
elaborate as required, and would naturally 
vary with varying classes of work. It 
must, of course, be kept up to date, and 
all such tables should be of uniform size, 
so that they may be neatly fastened to- 
gether. 

This may prove useful to some of your 
readers, being one manner in which one 
works may work with 

K. BD: 5. 


department in a 
another. 
Birmingham, England 





Drawing Tables. 
Iditor American Machinist: 

Mr. Randol in describing Mr. Platt’s 
drawing tables at page 1353, Vol. 26, said 
that in his opinion a flat table was the 
handiest. That, I think, is largely a mat- 
ter of use, but the great thing in favor 
of a board which is vertical, or nearly so, 
is the more favorable position in which 
one works when using it, compared with 


a flat board, However, a steeply inclined 
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the odor of alcohol. I rubbed it on the 
inner surface of the glass, but it had no 
effect, as it was frozen in half an hour 
after it was put on. 

I then added one-fourth more glycerine 
as stated, and this made it a little better; 
that is, it did not freeze so soon, but it 
was no success. I then added one-half 
more glycerine, and found it no better; 
next I tried glycerine alone, but this 
proved a failure also. A. MERTES 





“Christening a Gas Furnace.” 
I-ditor American Machinist: 

A few months ago a large gas blast fur- 
nace was brought into the toolroom, and 
the word was passed around that one man 
was to do all the hardening when the new 
consequently 


furnace installed ; we 


were all interested enough to watch the 


Wds 


proceedings. 

The 
o'clock, and the blacksmith and his helper 
were there to be initiated into the work- 


demonstrator came in about 9 


ings of the new furnace. 
All the burners were tried, 2nd after ad- 
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DRAWING OFFICE EQUIPMENT. 


board is not easy to figure on, so if a ver- 
tical board is used it should he easily ad- 
justed in inclination. The sketches show 
an adjustable drawing table which is both 
cheap and efficient. The cabinet on the 
left-hand side is used to store shop draw- 
ings, the top drawers, however, being re- 
served for the draftsman. The top is used 
as a rest for loose drawings that are being 
referred to. This arrangement, when the 
drawings are stored in the office, is very 
compact. The drawing board rests on 
ledge C, the one underneath being used to 
hold drawing instruments. 


H. T. Mirar. 


Manchester, Eng. 





That Mixture for Preventing the Freezing of 
Shop Windows. 
editor American Machinist: 

I have tested the mixture mentioned at 
page 1791, Vol. 26, for keeping windows 
from freezing. I used the same ingredi- 
ents, but made only one-fourth the quan- 
tity. I made it as follows: 4 pint of 62 


per-cent. alcohol, % ounce of glycerine, 
with just enough oil of amber to change 


justing the valves to get the proper mix- 
ture of air blast and gas, a large blanking 
die was put in to be heated. This seemed 
to heat rather slowly, so the other two 
burners were lighted, and some small 
pieces were heated in the forge blast. The 
lead bath or pot burner was burning, too, 
so that altogether there was a great deal 
The blanking 
die was getting along nicely and would 
During this 
blue 


of heat above the furnace. 


soon be ready to harden. 
time the 
with smoke and gas, and it was certainly 
becoming fierce; the the blast 
could be heard over the whole room. The 
blacksmith had a disgusted look on his 
face as he stood and looked on, and I be- 
lieve everybody else in the room sympa- 
thized with him. To bring the thing to a 
climax, the unexpected happened—the heat 
of the furnace melted the solder on the 
fire-extinguishing system valve under 
which the furnace had unknowingly been 
set; and as the water rained down on 
the hot body of the furnace, just imagine 
the effect. Then the belt on the air-blast 


toolroom air had become 


roar of 
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pump came off and the gas flame shot 
clear up to the countershaft hangers. All 
this happened in less time than it takes 
to tell it, and when the demonstrator re- 
covered from the shock he dashed through 
the rain and shut off the gas. With the 
pressure turned off the water soon stopped 
coming down, and sawdust was _ spread 
around the floor to soak up the water. 

The superintendent, who had been in 
and out watching things, came in at this 
time and, with a look at the floor and 
ceiling and a few words to the foreman, 
he left the scene. The blacksmith gathered 
up his tools and departed whistling “He 
never cares to wander from his own fire- 
side.” That was all the testing the fur 
nace got, for in a short time it was crated 
and returned. H. I. Green. 
Cleveland, Ohio. 





Indexing by Numbers Alone. 
Editor American Machinist: 

It is very encouraging to note how an 
idea grows. Mr. Ferris’s article on “The 
Group Drawing Office System” at page 
107 that the numerical leaven is 
working. Of course the old idea dies hard, 
and the new one is only given a grudging 
welcome, but, bit by bit, it grows. Mr. 
Ferris says: “Thus we got to using the 
list numbers as names and every foreman 
would soon know what was meant by 
3.126A. Standard list numbers become 
familiar,” etc. 

When Mr. Ferris realizes that the A, B 
and C are wrong, and uses numbers only, 
and a different number for every different 
thing, he will find matters simplified very 
much indeed. 

Steam shovels are not in my line, but 
I do not think it makes any difference 
whether we have to deal with steam shov- 


shows 


els or sewing machines, as the same prin- 
ciple will apply. We build some machines 
to order one at a time, and we build others 
We make great 
numbers of combinations of various parts 


in numbers continuously. 


of machines, and yet the simple num- 
erical index with no letters or symbols 
solves all the difficulties. Some of the 
machines we build have 400 different pieces 
in them, perhaps as many as a steam shov- 
el, but while not so large the items take 
up just as much room on a “set of parts” 
list, which name we prefer to “bill of 
material” because, when a complete ma 
chine is analyzed, it becomes only so many 
different parts aggregated or assembled 

How simple it becomes to have a card 
index or order read: “No. 123 wrecking 
crane, composed of the following parts: 
673 to 676, 732, 733, 734,” etc. or “Ne 
129 wrecking crane, composed of the fol- 
lowing: 492, 616, 620, 624, 732, 733,” etc.; 
or a note can be made on the card thus: 
“This crane is exactly the same as No. 
123, except that it has a 20-inch drum 
instead of an 18-inch drum; therefore 
omit 673 to 676 and substitute 492, 616, 
620 and 624.” 

My experience has been that if changes 
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are trivial, such a memorandum will do, 
but in practice a distinct and separate set of 
parts list for each machine is best. If num- 
bers only are used, the clerical work is 
trifling, and the liability to error and con- 
fusion is reduced. The person whose 
business it is to furnish the material or 
set of parts list must have such a list in 
some form, and why not: plainly and 
clearly written out? As the material has 
to be charged up, such a list must eventu- 
ally be made out, and why not do it at 
first ? 

There is too much of this complicated 
symbolic numbering. If the arbitrary 
number is given an opportunity it will be 
found to be the best. Why depend upon 
the placing of a dash, thus: 3126—1, or a 
dot, thus: 3.42, to express a meaning? 
Give the part a number, and the card in- 
dex will do the rest. 

One piece, one number. 
find the pattern, the 
drawing. If the set of parts is taken into 
the drafting room, all the drawings can 
be found without any further investiga- 
tion, and the patterns also. If there is no 
such number in the drafting room or pat- 
such 


This number 


will piece or the 


tern stockroom, then there is no 
drawing or pattern to look for. The draft- 
ing room and pattern room indexes will 
have all the numbers, whether they have 
anything to represent them or not, and a 
cross opposite the number can be used to 
signify that there is nothing bearing that 
number. For instance, it became expedi- 
ent recently to drop numbers 4300 to 5000, 
and all that was necessary to do was to 
put a card in the box saying, ““Nos. 4300 
to 5000 are not in use.” 

There is too much reverence for draw 
ings. A drawing is, after all, only a pic- 
torial order with written instructions, and 
is intended to take the place of verbal or- 
ders. Why not, therefore, the 
drawing what you would tell the work 
man? Helpful best 
method of machining a piece, should be 
written on the drawing, and then there 
they are for the next time. 

When a change is made in a pattern 
so that it can be used for a new purpose 
as well as the old, no change should be 
can be 


say on 


suggestions, as to 


note 
index the 
Soyietimes an addition, such 


made in its number, but a 


made on its card of various 
uses it has. 
as a lug or a boss, is made to attach to a 
pattern, by which it is adapted to a new 
purpose, but for the old purpose this piece 
has to be omitted. This situation is met 
by the simple expedient of giving the at- 
tachment (which should be detachable) the 
nuinber of the changed part, thus: “No. 
162, plaiter roller, bottom. Note—By ad- 
dition of boss 247 this pattern will do for 
roller, top 247,” and the card for pattern 


247 will say: “This boss is to be at- 


tached to pattern 162 to make roller 247.” 
?atterns 162 and 247 should be kept in 
separate places. 

The scheme advocated by Mr. Ferris 
has the defect that it calls for no less than 
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six separate sets of numbers for the same 
thing. For instance, in his Fig. 3, why 
should not the drawing number 6912 do 
for the list and order numbers, and why 
shouldn’t the group drawing number, the 
group number and the number of sec- 
tions be omitted? They are unnecessary. 

If a wheel 6247 is used on a conveyor, 
a locomotive, a crane, a steam shovel and 
a coal hoisting machine, what is required 
except to know it as 6247? That should 
convey all necessary information, and an 
assembled drawing of a machine, or part 
of a machine, should have each part num- 
bered with its number, which 
will give at a glance, its drawing number, 
pattern number, ete. 

It stands to reason that if a piece is a 
stamped steel bucket, a spring or a steel 
shaft, one will not look for pattern num 
a casting, its 


separate 


bers, and if the piece be 
drawing will so state. 

A recent example of the application of 
the numerical system by us is the build- 


ing, to order, of 150 machines, of four 


kinds, each of which contained about 


seventy-five different parts, and more than 
one-half of these parts were alike in all 


the machines. Many were stock parts, 
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drafting room should not be worried 
about the filling of orders. Their task is 
to give the orders and to show how to ob- 
tain the results. It is for someone else to 
see that the orders are carried out. 
Ropert J. HEARNE. 





Fixture for Milling Taps, Reamers, Etc. 
Editor American Machinist: 

I have found a fixture made like 
accompanying sketch to be very handy, 
quick and reliable. The working parts are 
all hardened, the spindle being ground and 
bearings The working of the 
chuck is easily understood. By turning 


the 


lapped. 


the crank wheel the spring chuck is forced 
against the hood on the end of the spindle, 
clamping the tap to be milled. The index 
wheel, fastened to the spindle, has twelve 
90 degree notches cut about 14 inch deep. 
With this we can cut 12, 6, 4, 3 or 2 teeth, 
and the spring shells will take as large as 


uw 5-16 inch tap. 


To index it is only necessary to turn 
the crank wheel as if to tighten the chuck, 
and the abrupt bevel on the index pin 


permits the turning of the index spindle; 
the click of the index pin when it strikes 
the notch in index plate is sufficient for 




















FIXTURE FOR 


some were entirely special, some were 


made from stock parts with slight changes 
or additions. Some of the special parts 
were also alike, with slight changes. The 


first step was to number each kind of 


machine. The second was to begin a list 
of sets of parts, noting at once the stock 
parts and those in which slight changes 
each of which a new 


were needed, to 


number was given. Thus some parts were 


under way—and in fact some were fin 
ished—long before the complete drawings 
were made. Carrying out the unit idea, 
each separate part of the machine is 


treated separately; and as the entire ma 
chine cannot be assembled until all, even 
the smallest, parts are ready, we began 
on them as soon as possible. As fast as 
each separate piece was decided on, it was 
numbered, such parts as had to wait until 
the entire assembled drawings was done 
coming last, of course. 

The old drafting-room tradition, of a 
large sheet, or several large sheets, con 
taining all the parts of a machine, dies 
hard, and even when considered good and 
dead, in some places it bobs up again, in 
some group form or otherwise. 

The first 
comes specializing or 


then 


The 


step is concentration ; 


separating. 





MILLING 


TAPS, REAMERS, ET¢ 


counting when spacing. The tail center is 


reversible, one end having a female and 


the other a male center. A hole through 


the clamping screw allows the milling of 
long shank tools . ne aS 


a good many men 


branches of 


well known, 


\s is 


identified with various eng! 


neering took part in the Spanish war, and 


it is proposed by certain Commands of the 
Spanish War Veterans’ Association t 
hold some sporting events in the armory 
of the Twenty-Second Regiment, New 
York city, on March 5, 1904, for the bene 
fit of widows and orphans Particular 
are to be obtained by addressing Gen 
Eugene Griffin, 44 Broad street, New 
York. 

There were 5,152 locomotives built in 
the United States in 1903, of which 8&8 
were electric locomotives. The numbe 
produced in 1902 was 4,070, and_ the 
crease for last year 1S the greatest on 
record As many might be required th 


year, if only the actual physic al « 
of the country and of the road 
Wal reet d 


considered. But there are 


labor troubles and 


dential campaign 
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The Inventor of the Link Motion. 

We publish in this issue an article re- 
garding the origin of the link motion, 
which will be by some perhaps considered 
useless at this late day. We do not know 
that Williams is now living to receive in 
person the honor and the credit which we 
believe to be his just due. But next to do- 
ing justice at the beginning is to do it as 
soon as you can, and this we do by the 
publication of the article referred to, based 
upon the testimony of Ralph Little Whyte, 
who was at the time in a position to be 
thoroughly well acquainted with what 
took place, and who in a recent letter to 
the author of the article says: 

“T have read with interest your article 
relating to the invention of the link mo- 
tion, and approve of it and endorse all you 
have said regarding my connection there- 
You cannot emphasize too strongly 
what is 


with. 
that young Williams invented 
known as the Stephenson link motion, and 
that the credit for it was simply filched 
from this lad by Howe. Should you re- 
quire my affidavit as to the truth of what I 
have said concerning my connection with 
this invention, to be held as authority for 
and in confirmation of what you have re- 
corded, I shall be glad to supply you with 
such.” 

We believe there is not the least reason 
to doubt the accuracy of the story as Mr. 
Whyte tells it; so far as we can judge, he is 
not in the least influenced by prejudice for 
or against anyone connected with the events 
he describes. We believe it is true, as he 
declares it is, that Williams, who at the 
time was a mere lad, invented what has 
come to be known as the Stephenson link 
motion, and that he should be given the 
credit for it, the various authorities cited, 
to the contrary, notwithstanding. 

We do not here go into the matter of 
James’ invention of a link motion previ- 
ously in New York. That is a story apart 
and it is generally agreed that the link 
invented by Williams and generally cred- 
ited to Howe is the one that went into 
locomotive construction. It was, we be- 
lieve, a clear invention, as much so as if 
James’ link had never been thought of. 





Adherence to Traditions. 

The practice of machine shops, like the 
ideas of the men who operate them, runs 
in grooves more or less, and very fre- 
quently one encounters evidence that a 
certain problem will be attacked and 
solved, if solved at all, in a certain way in 
a certain shop, and in an entirely different 
way in another shop, depending not so 
much upon the specific conditions of the 
problem in hand as upon the general meth- 
ods in use in the particular shop—in other 
words, in accordance with its traditions. 
For instance, in a printing press works 
things will be attempted by the use of 
spur and bevel gears which would not be 
thought of in that way in many other shops. 
Certain aspects of the printing press busi- 
ness drive home the conviction that every 
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part of the machine absolutely must mov: 
in absolutely fixed relation to every other 
part, and it is easy to see how this fact 
might lead a man who for years has done 
nothing but design printing presses to do 
some curious things in the way of ma- 
chine design. 

An interesting instance of this was seen 
the other day on a printing press which 
had been byilt by a very prominent estab- 
lishment for the purpose of doing a specia] 
job of printing in a manufacturing estab 
lishment. This rotary press turns 
printed sheets of paper of small size in 
two colors at a very rapid rate, delivering 
them from a cylinder to which the sheers 
are held during part of a rotation by ex- 
ternal air pressure, due to the withdrawal 
of air from the interior of fhe cylinder by 
an exhaust fan. At the side of the press 
is a large and slow-running shaft with a 
projecting end having a key fitted to it, 
which portion of the shaft and the key 
seemed to an observer to have no purpose. 
Upon inquiry it was found that when this 
press had been built the idea was to drive 
the fan (at a speed of about 4,000 turns a 
minute) from this slow-running shaft, put 
ting in the necessary gear train to accom- 
plish it. Gears were actually constructed 
for this, with the result that the press 
could hardly be driven at all, to say noth- 
ing of the fact that when for any reason 
it had to be run at a speed below the nor 
mal, as often happens in starting up, there 
was not sufficient suction to enable the 
delivery cylinder to perform its function 
because the fan speed was also reduced. 
Throwing away the gears and substituting 
a small electric motor and a belt to drive 
the fan independently overcame all these 
difficulties and made the press a success; 
but this had to be done by an outside engi- 
neer who had none of the traditions of 
the printing press works to hamper him 

Of course this is laughable, but is it not 
pretty certain that the man who thus 
showed his firm adherence to his particu- 
lar traditions might have his laugh at sim- 
ilar things done by those who now laugh 
at him? How many men are there who 
give their minds absolutely free play, and 
range over the entire field of choice when 
studying how to certai1 
thing? 


Out 


accomplish a 





An Entire Steel Barrel From a Single Sheet. 

A remarkable example of advanced pres 
work is the manufacture by a firm in th 
north of England, whose name 
given by Engineering, from which thi 
account is taken, of entire barrels without 
joint or seam, welding or brazing from 
single sheet of steel. At present smal! 
barrels of 5 gallons capacity are mad: 
but the process is believed to be quite a 
applicable to larger sizes. As was stated, 
the entire barrel is in a single piece exce; 
an inserted brass bunghole ring in the mid- 
dle of one head. The barrel is drawn out 
of a steel plate 1-24 inch in thickness, sev- 
en operations being required for its com- 


is not 
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pletion. The body of the barrel has the 
usual swell in the middle and the heads 
are sunk in, leaving a projecting and pro- 
tecting chine. The flat plate is first drawn 
out into the shape of a truncated cone, and 
the upper portion is then gathered in, giv- 
ing the proper form to the top of the bar- 
rel; the upper edge of this is then bent 
over, and flattened down to form the up- 
per head of the barrel. The whole of this 
work is accomplished without crumpling 
the metal, the thickness of which is main- 
tained constant throughout the lower half 
if the barrel, but in the upper half increases 
in thickness in proportion to the amount 
if reduction made in the diameter at var- 
ious. points during the final operations. 
The thickest part is that where the brass 
hbung-hole ring is soldered in, where the 
metal is about % inch thick. This thick- 
ening here is of course a positive advan- 
tage. 





Some New Things. 
MELTING FURNACE. 

This furnace is designed more particu- 
larly for brass melting and consists of a 
sheet-steel drum which is provided with 
cast-iron heads and lined with fireproof 
tile. There is an opening originally at 
each side of the drum, one of these being 
closed with fire-clay while the other is in 
use. This extra opening increases the 
life of the lining, as it has been found that 
the greatest wear comes at the charging 
hole (which also serves as an outlet for 
the flame), and when the material at this 
point is worn out, the opening may be 
closed by a fire-clay filling and plate, the 
furnace reversed and the opposite hole cut 
out and put into service. The oil burner 
connection and the connections for air are 
shown at the end of the furnace. It is 

















MELTING FURNACE. 


stated that with this furnace six or seven 
heats, averaging 550 pounds each, may be 
made in ten hours, the consumption of 
crude oil varying from 2 to 2% gallons 
per 100 pounds of metal melted. The fur 
nace is made in two sizes, the smaller hav 
ing a capacity of 550 pounds and the larger 
a capacity of 1,200 pounds of metal per 
heat. The makers are the Lunkenheimer 
Company, Cincinnati, Ohio. 
PLANER. 

This is one of a line of planers recently 

re-designed to adapt them to the heavier 
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duties imposed by modern shop meth- 


ods. The depth and length of bed are 
increased, the central portion where the 
strain is greatest is reinforced, and box 
girts at short intervals give the bed in- 
creased rigidity. The belt-shifting mech- 
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quires no tracks, but may be operated on 
wood or cement floors or on any kind of 
ground which is firm and reasonably level. 
As for the cars or trucks which it is ar- 
ranged to draw, these may be run either 


on tracks or directly on the floor or 

















PLANER. 


anism, the power elevating gearing for the 
rail, the feed gear, etc., are clearly shown 
The heads cn the rail and the site heads 
mechanism; the 


have feeding 


feeds may be operated, from either side; 


separate 


a safety locking device prevents the platen 


The 


rubber 


wheels are equipped with 
the 


ground. 
solid 


separately driven by General Electric mo 


tires, and drivers are 
tors connected to the wheels by spur gear 
ing, the controller, which iseof the series 


parallel type, being operated by the lever 





hy 
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STORAGE 


from starting accidentally. The American 
Tool Works Company, of Cincinnati, 
Ohio, are the builders. 

STORAGE BATTERY TRACTOR FOR THE SHOP. 


This tractor is designed for hauling ma 
terial around large plants and yards, and 


has a very wide radius of action, as it re 


BATTERY 


PRAC TOR 


pivoted at the top and near the rear of 


the body where it within convenient 


reach of the 


foot-board. 


stands on the 
| 


operator as he 


'T* 1 = 1 1 
The steering is accomplishes 


by means of the hand-wheel, and the bral 
which is applied to the drivers is operated 
by pressure on the foot lever shown below 
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the body, The battery capacity is sufficient 
for a full day’s work, and charging may 
be done at night or at odd moments. The 
tractor has a framework of steel channels 
reinforced to endure shock, and is 9 feet 
6 inches long over all, its width being 3 
The maximum speed of 
The draw- 
radius 
3,900 
Engi- 
Glen- 


feet 10 inches. 
the tractor is 6 miles per hour. 
bar pull is 600 pounds, the turning 
& feet and the weight 
pounds. The builders are the Gibbs 
neering & Manufacturing Company, 
dale, L. I. 

ADJUSTABLE BLADE CHUCKING REAMER. 

This chucking or roughing reamer has 
a machine steel body milled,as shown, to re- 
ceive the interchangeable cutters or blades, 
The front 
milled 


complete 


which are of high-speed steel, 
side of blade 


near the bottom and parallel to it, 


each has a groove 
thus 
forming a ledge upon which the points of 
the bear. As will be the 


screws need not be moved to adjust the 


screws seen, 


blades, unless preferred. The tool is in- 


tended to be used in cored work where 
considerable stock is to be removed with- 
The heels of the 
relieved to 


the 


out preliminary boring. 


blades are sufficiently clear 


themselves properly, and ends are 

















ADJUSTABLE BLADE CHUCKING REAMER. 
‘ 

ground square and will cut to their bot- 
toms; thus a 1/4-inch reamer will remove 
34 inch of stock at one cut. Adjustment 
for end wear is made by driving the blades 
forward. The reamers are made in sizes 
from 1 to 12 inches diameter (the larger 
sizes being of the shell form). by Schellen 
bach & Radcliffe, Cincinnati, Ohio. 
MACHINE, 
This machine is one of a line built for 
The head 
and column are cast in one piece, which 
the 


gearing, which is entirely enclosed within 


PIPE THREADING AND CUTTING-OFF 


handling large sizes of pipe. 
is bolted to the bed, as shown; and 


the head, is so arranged as to give a sep 
arate speed for each size of pipe within 
the range of the machine. The speed of 
the spindle is the 
shown at the front of the bed, and by mov 


controlled by lever 
ing this lever the operator can change his 
speed while the machine is in motion, and 
after threading at one speed cut off at 
The chucks on both 
ends of the spindle are alike, and project 
ing jaws are furnished for holding flanges 
for making up pipe. 


another, universal 


The dies are opened 
and closed by means of a cam ring which 
is operated by a pinion and hand lever. 
In setting the chasers this lever is released 
from the cam ring pinion and the latter 
turned until the the 
to the size of pipe to be threaded, when 


cam closes chasers 
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the clamp nut on the hand lever is again 
This geared cam ring and pin- 
of the opening of the chasers 


tightened. 
ion admit 
when engaged in threading without forc- 
ing the die on the pipe. The cutting-off 
tools are two in number, located on oppo- 
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Fig. 1 shows the gear 
shows th 


London, England. 
as attached to a motor, Fig. 2 
internal parts and Fig. 3 shows an eleva 
tion and Referring to the 
illustration a pinion a upon the 
shaft b meshes with three planet gears 


1 


section. 
moti 

















PIPE-THREADING 
site sides, so that both cut at the same 
time, and the die head can be moved out 
of the way of these tools to allow them to 
operate close up to the chuck. The chasers 
are of heavy stock of sufficient width to 
to be obtained for 


allow a proper taper 


AND CU’ 


['TING-OFF MACHINE. 

which in turn mesh with the internal ring 
gear d. This ring gear d may or may not 
revolve, according as it is not or is held by 
which is controlled by 
Planet 
better 


the band-brake e, 
hand-wheel /f. 


cage g, 


the gears c are 


carried in a shown in the 

















FIG. I. ELECTRIC 
the full length of a standard thread. The 
Merrell Manufacturing Company, Toledo, 
Ohio, builds this machine. 


AN ENGLISH SPEED-REDUCING GEAR. 

The accompanying illustrations show a 
speed-reducing gear, intended more espe- 
cially for connection with electric motors, 
which is the product of Joseph Baker & 
Sons, Limited, of Willesden Junction, 


MOTOR FITTED WITH 


SPEED REDUCING GEAR. 
left foreground of Fig. 2, and drive a su 

lar but smaller set of gears ft upon tlie 
same shafts. Gears h in turn mesh wit! 
annular gear 7, which drives the member 

and through it the shaft k. Assuming th: 
band-brake e tightened and ring gear d 
fixed, it is clear that gears c with their 
cage will revolve upon the axis of th 
with them. 


machine, carrying gears h 
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Were gears c of the same size as /, the 
latter would revolve idly within 7 and no 
motion would be transmitted. Gears h 
are, however, smaller than c, and a slow 
differential motion is thus imparted to 7 
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and ring gear d will revolve. Other pat- 
terns of the gear contain two sets of gears 
c of different sizes, two ring gears d and 
band-brakes. By this means two 
speeds may be delivered, and by a third set 


two 

















FIG. 2, INTERNAL 
and j and through them to shaft k. On 
the other hand, if the band-brake is loos- 
ened, the the 
be driven will hold j and ring gear 1 from 


resistance of machine to 


revolving, the cage and planet gears will 
revolve within it as a stationary member 





PARTS OF 


SPEED REDUCING GEAR. 
of gears the motion may be reversed in 
direction. 
T-HEAD BOLTS. 
The half-tone shows a stub 
a_ bolt 
appreciated by the mechanic. 


FOR 
T-head for 
the convenience of which will be 


These heads 














FIG. 3. 


ELEVATION AND SECTION OF 
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are drop-forged and case-hardened and, 
as will be seen by the cut, are so shaped as 
to fill the T-slot and not slip when given 
a half turn. On machines equipped with 
these heads it is only necesary to thread 
up any number of studs of any length 
in the bolt cutter and screw one end of a 
stud into a T-head, the other end being 
threaded for the nut as usual. The heads 
sizes to fit all 


fc r 


are made of different 


standard machines and are tapped 

















r-HEAD FOR BOLT 


studs ranging from ™% to 1% inches in 


diameter. They are made by the G. R. 


Lang Company, Cincinnati, Ohio, 





A Quick Job of Marine Engine Repairing. 
I:ngineering, London, gives an account 
of a repair job done at the Northam Iron 
Works, Southampton, on the 
“Ninevah.” This vessel arrived in South- 
ampton Water on Wednesday, January 6, 


steamship 


with a fractured intermediate cylinder. A 
Board of Trade and Lloyd’s Survey was 
the 
When it was decided to bore out the cylin- 


held on board following morning, 
der and fit in a cast-iron liner, together 
with long vertical stays to strengthen the 
This 


necessitated the turning down of the old 


fractured parts of cylinder, work 
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piston, and fitting the same with new junk 
ring, floating ring and packing rings. The 
liner was cast, bored out, and fitted in 
place, and the vessel left on her voyage to 
the Cape and Australia at 8 o’clock on the 
following Friday morning, January 15; the 
whole work being carried out in seven 
days from the commencement, to the en- 
tire satisfaction of the company’s officials 
and the surveyors. The cast weight of 
the liner was over 2 tons. 





A Book About Twist Drills. 


The Cleveland Twist Drill Company, of 
Cleveland, Ohio, has issued a little book 
called “Twist Drills, Their Uses and 
Abuses,” in which is a lot of information 
about twist drills in general, the principles of 
their making and use, together with useful 
pointers on how to grind and use them to 
the best advantage in the various metals 
and under various conditions. The book 
is in no sense a catalog, but a small illus- 
trated treatise on the practical use of twist 
drills. Everyone who uses those tools, or 
may use them, should have a copy, and the 
Cleveland Twist Drill Company inform 
us they will send it free to whoever asks 
for it. It is well worth sending for. 





Technical Publications. 


“Free Hand Lettering.” By Victor T. 
Wilson. 95 6x9-inch pages with 13 full 
page plates and 9 text cuts. John Wiley 
& Sons, New York. Price $1. 


This book treats of lettering as a matter 
of design rather than mechanical con- 
struction. It gives helpful analyses of the 
various letters and shows some things to 
be avoided. We must say, however, that 
the surfeit of books on this subject take 
it altogether too seriously. While clear 
lettering of mechanical drawings is im- 
portant, the books on the subject magnify 
it beyond all reason. 


“Machine Design—Part II. Form, 
Strength and Proportions of Parts.” 


Third revised edition. By Forrest R. 


Jones. 426 6xQ-inch pages with 243 
illustrations. John Wiley & Sons, New 
York. Price $3. 


This third edition contains about eighty 
added pages. The book will impress most 
machine designers as unnecessarily 
mathematical, but no one will fail to 
recognize the value of the large amount of 
information which has been obtained from 
manufacturers and which appears in the 
forms of tables, diagrams and detail draw- 
ings. The section on flywheels is, in this 
respect, especially full. 


“American Compound Locomotives.” By 
Fred H. Colvin. 142 5%x8-inch pages, 
with 42 illustrations. The Derry-Col- 
lard Company, New York. The Loco- 
motive Publishing Company, Limited, 
London. Price, $1.50. 

This book contains a lot of information 
for locomotive men. The leading makes 
of compound locomotives are very clearly 
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illustrated and described, companion cuts 
being used for showing the intercepting 
valve in the simple and compound posi- 
tions, together with illustrations of the 
slide or piston valves and other details. 
In addition to this descriptive matter, 
chapters are devoted to locating blows, 
breakdowns, reducing valves, drifting and 
disconnecting. The entire book is very 
practical and useful and, in accordance 
with the general practice of the publishers, 
will be sent to any address on approval. 


“The Polar Planimeter and Its Use in 
Engineering Calculations.” By J. Y. 
Wheatley. 114 6xg-inch pages with 12 
folded plates. Keuffel & Esser Com- 
pany, New York. Price, $3.00. 


Of this book it may be truthfully said 
that it fills a long-felt want. Like the 
slide rule, the planimeter received due ap- 
preciation in Europe long in advance of 
such appreciation here. True, its use for 
measuring indicator diagrams, for which 
special forms of instrument have been 
made, is here very common, but its general 
use for the many other uses to which it is 
equally adapted has been strangely neglect- 
ed. This no doubt is largely due to the 
absence of suitable literature treating of 
the instrument, and it is this literature 
which it is the author’s object to supply. 
While, of course, the theory of the instru- 
ment is explained, the book is not, primar- 
ily, a treatise but an office manual. Tables 
which have heretofore been lacking in 
English, for adjusting the instrument for 
the solution of many problems are given, 
actual problems are worked out and the 
methods of adjusting and using the instru- 
ment are explained. While we could wish 
that greater attention had been given to 
the problems of the mechanical engineer, 
one cannot expect too much of any author 
and the book, from any standpoint, is an 
excellent one. 





For a New Trade-Mark Law. 


Our attention has been called to a bill 
now before Congress making radical 
changes in the present law and practice 
relating to trade-marks. The necessity for 
a change in the law is emphasized by a 
recent decision of the United States Su- 
preme Court in which it is held that the 
present statutory trade-mark privileges in- 
ure only to marks on goods used in foreign 
commerce or in commerce with Indian 
tribes. It is pointed out that probably 
four-fifths of the commerce of the United 
States is interstate commerce—that is, 
goods made, imported or sold, at some 
time cross one or more State lines. The 
common law is practically inoperative for 
the protection of trade-marks beyond a 
single State, and it is believed to be very 
desirable, therefore, and almost essential, 
to place trade-marks on an interstate foot- 
ing and bring all trade-marks used in 
“commerce among the several States” un- 
der Federal statutory protection. 

The bill provides for a Bureau of Com- 
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mercial Registration in the Department of 
Commerce, thus taking the matter entirely 
out of all connection with the Patent 
Office. The registration fee for a trade 
mark is to be $15 and the privilege is 
run fifteen years, being repeatedly renew 
able on the original terms. The trade- 
mark privilege is in the bill defined a 
follows: Any person who shall repro 
duce, counterfeit, copy, or colorably imitat« 
any trade-mark registered under this Act 
and affix the same to merchandise, or sub- 
stantially the same descriptive properties 
as those described in the registration, 01 
shall otherwise use said mark in commerce 
as herein defined, shall be liable to an 
action on the case for damages for the 
wrongful use of said trade-mark at the 
suit of the owner thereof; and the party 
aggrieved shall also have his remedy ac- 
cording to the course of equity to enjoin 
the wrongful use of such trade-mark used 
in foreign commerce, or commerce among 
the several States, or with the insular or 
other possessions of the United States, or 
with Indian tribes, as aforesaid, and to 
recover compensation therefor in any 
court having jurisdiction over the person, 
firm or corporation guilty of such wrong- 
ful act; and courts of the United States 
shall have original and appellate jurisdic- 
tion in such cases without regard to the 
amount of controversy. 





The Metric System Before Congress 

At the hearing of the House Committee 
on Coinage, Weights and Measures held 
February 4, protests against the passage 
of the pending metric-system bill were 
made by William Sellers, of Philadelphia; 
Henry R. Towne, of New York, and W. 
J. Warrener, of Federal, Ohio. In addi- 
tion to a protest in the name of the Yale 
& Towne Manufacturing Company, Mr. 
Towne appeared as a delegate to present 
a protest of the Merchants’ Association of 
New York. 





Remember the New York monthly meet- 
ing of the American Society of Mechanical 
Engineers at the Society House, Tuesday 
evening, February 23. is 





The Society of Automobile Engineers 
was organized in New York, January 19 
It will be conducted on lines similar to 
the American Society of Mechanical Engi- 
neers, and the following officers were 
elected: President, A. L. Riker, Bridge- 
port, Conn.; first vice-president, Henry 
Ford, Detroit; second vice-president, John 
Wilkinson, Syracuse; secretary and treas- 
urer, E. T. Birdsall, New York. 





Personal. 


W. L. Cheney, of Meriden, Conn., 
now with the Lucas Machine Tool Com- 
pany, Cleveland, Ohio. 

H. A. Norton, of the “Norton Jacks’ 
(Boston) sailed on the steamer “Canpoic’’ 
January 30 for the Mediterranean and a 


i 
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trip up the Nile. He expects to be gone 
four months. 

Thomas M. Brown, who has been pres- 
ident and director of the American Foun- 
dry & Machine Company, of Hanover, Pa., 
has left his position with that company 
and disposed of his interest in it. 

Frederick A. Waldron, Stamford, Conn., 
has opened an office as consulting engineer 
and will devote his attention to the design, 
installation, organization and operation of 
power equipment and distribution, with 
special reference to the steam turbine. 


John McGeorge, consulting engineer of 
the Wellman-Seaver-Morgan Company, 
who has been connected with the Well- 
man interests as mechanical engineer for 
over thirteen years, has resigned, to take 
effect March 1. After that date he will 
be located at sor Citizens Building, 
Cleveland, Ohio, under the name of Mc- 
George & Sons, taking into partnership 
with him his sons. He expects to do gen- 
eral consulting business, paying particular 
attention to power plants and the engi- 
neering side of office buildings. Ernest 
McGeorge, at present with the Wellman- 
Seaver-Morgan Company, will resign at 
the same time to become a member of the 
new firm. 





Obituary. 

John Leonard Kebler, vice-president and 
general manager of the Ward Leonard 
Construction Company, Bronxville, N. Y., 
died in New Mexico, February 2. Mr. 
Kebler was a graduate of Columbia Uni- 
versity, class of 1900, and a member of 
the American Institute of Electrical En- 
gineers. 

John Casson, a locomotive machinist 
and engineer, died at Paterson, N. J., 
February 2, eighty-five years old. He 
came to this country from England when 
fifteen years old and two years later he 
entered the employ of Rogers, Ketcham & 
Grosvenor and worked on the first loco- 
motive turned out by that firm. He after- 
wards worked on locomotives in Newark 
and Philadelphia, later had charge of all 
the engines of the Central Railroad of 
New Jersey, and in 1852 became an engi- 
neer on the Erie, where he stayed until 
his retirement. 





New Corporations. 

White-Mylin Furnace Company—Principal 
office, 65 Nesbit street, Newark, N. J.; ob- 
jects, manufacture furnaces, boilers, ete. ; 
capital, $5,000. Incorporators: Lewis B. 
White, Jersey City; Amos H. Mylin, Lancas- 
ter, Pa., et al. 





Manufacturers. 


Additions are to be made to the Philadel- 
phia mint. 

The New Freedom (Pa.) Wire Cloth Com- 
pany will rebuild. 
Cotton Mills will 


The Humboldt (Tenn.) 
double their plant. 

Youngman & Reese, Nashville, Tenn., are 
to establish a sawmill. 
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The Eilers Piano House, Portland, Ore., 
is to start a new factory. 

The Parkesburg (Pa.) Iron Company will 
build a tube and pipe mill. 

The Southern Railway is about to enlarge 
its shops at Spencer, N. C. 

It is reported that Park Bros. will build a 
machine shop at Storm Lake, Ia. 

J. A. Wilson, of Spencer, Ia., may establish 
a brick and tile plant at Clarion. 

The Wyoming Cutlery Company, 
barre, Pa., has enlarged its plant. 

The Goeller Iron Works, Newark, N. J., 
are about erecting a shop building. 

There have been voted $100,000 bonds for 
a new electric plant at Hannibal, Mo. 

The factory of the Burlington (N. C.) 
Coffin Company has been damaged by fire. 

A Chicago, Ill., building of the Pittsburgh 
(Pa.) Plate Glass Company has been burned. 

The Louisville (Ky.) Fire Brick Works, at 
Highland Park, a suburb, havé been burned. 

‘the Tuhey Canning Company’s factory at 
Muncie, Ind., has been badly damaged by fire. 

The Muncie (Ind.) Gas Engine & Supply 
Company has arranged to erect a new build- 
ing. 

The Hilles & Jones Company, Wilmington, 
Del., is making arrangements to cnlarge its 
plant. 

G. W. Meyer is at the head of a movement 
to build another cotton mill at Meridian, 
Miss. 

An engine at the power-house from which 
Jackson, Ky., is lighted has been blown to 
pieces. 

The T. F. Tuttle Silver Company, Boston, 
Mass., intends to open a branch plant in 
Malden. 

Vanderbeek & Sons, Jersey City, N. J., are 
soon to erect a large planing mill and box 
factory. 

The Keily Springfield Road Roller Com- 
pany, Springfield, O., is making plans for an 
addition. 

The Franklin Brick Company, Columbus, 
O., has bought land for a plant in Jefferson 
township. 

The Southwark Scale Company, of Phila- 
delphia, Pa., will build a new plant in Cam- 
den, N. J. 

The Alcorn Woolen Manufacturing Com- 
pany, of Corinth, Miss., has decided to double 
its plant. 

The Siluria Cotton Mill Company, which is 
completing a mill at Siluria, Ala., will double 
its capacity. 

It is stated that 
proposes to enlarge 
nardino, Cal. 


Wilkes- 


the Santa 
its shops in 


Fe Company 
San Her- 


The Clinton (N. Y.) Electric Company may 
install a steam plant as an auxiliary to the 
water power. 

Adolphus Busch, of St. Louis, 
erect a 28-ton-a-day artificial ice 
kemporia, Kan. 

D. A. Fluker, of Detroit, Mich., has 
at Dowagiac organizing a company to manu- 
facture brick. 

The Washington Parlor Furniture Com- 
pany, Tacoma, Wash., is establishing a good- 
sized factory. 

E. BE. Dobbins, Jennings, La., will 
new machine shop ready in a few weeks, to 
replace a burned one. 

The Tanners’ Supply Company, 
Rapids, Mich., thinks of spending $250,000 
on an extract factory. 

The Swab Wagon Company, wagons and 
agricultural implements, Elizabethville, 1a., 
will enlarge its plant. : 


Mo., will 
plant in 


been 


have a 


Grand 
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Murray & Thomas, Maysville, Ky., will en- 
large their marble works and install new 
pneumatic machinery. 

The plant of the Gavitt Manufacturing 
Company, maker of paper caskets, Shell Lake, 
Wis., has been burned. 

The plant at Martin's Ferry, O., of the 
Riverside Bridge Company, Wheeling, W. Va., 
has been damaged by fire. 

A. J. Shellman, of Grand Rapids, Mich., 
contingently plans to build an optical lense 
grinding plant at Cascade. 

A serious fire is said to have occurred at 
the wood-working plant of the Hall & Mun- 
son Company, Bay Mills, Mich. 

A plant is to be built by the Fremont (0.) 
Pressed Brick & Manufacturing Company. 
The president is Dr. A. F. Price. 

Andrew Kimble will build at Zanesville, O., 
a shop for use in the manufacture of his in- 
terchangeable summer-winter cars. 

The Wichita (Kan.) Planing Mill 
bought a site for new buildings. Some 
tional machinery will be installed. 

The New Haven (Conn.) Clock Company 
has bought adjoining land, 40x100 feet. An 
addition to the plant is thought of. 

The plant of the Dutton Engineering Com- 
pany, manufacturer of gasoline’ launches, 
Perth Amboy, N. J., will be enlarged. 

Schutte & Koerting Company, machinery 
manufacturer, Twelfth and Thompson streets, 
Philadelphia, will build an addition. 

The William J. Hooper Manufacturing 
Company, Baltimore, Md., has purchased a 
site for a netting and cordage plant. 

Preliminary plans have been made for a 
boiler-house for the bk. J. Codd Company, en- 
gineers and machinists, Baltimore, Md. 


has 
addi- 


According to a statement at Youngstown, 
0., it is intended to improve the plant of the 
Morrison Foundry & Machine Company. 

A permit has been issued for a two-story 
repair shop, 45x154.8 feet, for 8S. Liebmann’s 
Sons Brewing Company, Brooklyn, N. Y. 

(. M. Streiby, of Philadelphia, has been in 
Chester, VPa., looking for a site for a rotary 
engine establishment, which he represents. 

Maulbetsch & Whittemore, 
of musical instruments and boxes, Nashville, 
Tenn., have bought a site for a new factory. 

The destroyed portion of the plant of the 
Chicago Steel Manufacturing Company, Ham- 
mond, Ind., will be rebuilt on a larger scale. 

Henry 8S. Wilson, of the 
Company, Palatka, Fla., and I’. 3. 
Iiastings, may build a lumber mill at 
ings. 

The Lalance & Grosjean (Agate Ware) Manu- 
facturing Company, New York city, has se- 
cured land adjoining its plant at Woodhaven, 


manufacturers 


Wilson 
lodges, of 
Ilast- 


Cypress 


i 

The St. Clair Hydraulic Stone Company, 
Kast St. Louis, IIL, is about to build a fac- 
tory; motive power electricity generated at 
the plant. 

A bill has been introduced in Congress 
granting permission to the Davenport (la.) 
Water Power Company to build a dam and 
power station. 

The Merrimack Manufacturing Company, 
of Lowell, Mass., and elsewhere, will, it is 
reported, build another big cotton mill near 
Iiuptsville, Ala. 

A large beveled glass factory near Louis- 


and placed in 
of Newport, 


ville, Ky., will be remodeled 
operation by Col. A. S. Berry, 
Ky., and another. 

The 
pany 
N.- ds, 
Son, Philadelphia. 


Finishing Com- 
Bridgeton, 
West & 


jridgeton Bleach & 
is soon to be established at 
under the auspices of W. P. 


At’ the annual meeting of the Industrial 


Bureau, Cincinnati, A. J. Conroy stated that 


i large furniture factory proposed to locate 
here in the spring 

lhe Haberkorn Engine Company, Fort 
Wiavne Ind., expects to spend $12,000 in im 


this year, mostly on a building 


vemments 


erecting purposes 


rhe Zoffer Plate Glass Company, with a 
al of $750,000, will build a factory at 
Charleroi, Va Ilenry Zoffer, a Charleroi 


chant, is president 
(Mich.) 


branch 


the Grand Iaven tasket Com 


ny proposes to locate a plant Iu 


Alabama \ planing mill will be added to 
Grand Hlaven plant 
I is stated at Columbus, ©O., that the 
ird of penitentiary managers will ask the 


$40,000 appropriation for 


for a 
lighting plant 


t 


rhe ¢ S. Garman Company, composed ot! 
© S. Garman, of Long Green, Md., and others, 

incorporating to manufacture spokes, hubs 
ind wheels at Hanover, Va 

rh Houston (Tex.) Lighting & VPowe1! 
Company has ordered a 1,500-kilowatt gen 


driven by a vertical steam turbine, 


erator, 
esides other power equipment 
into the Vir 


$25,000 for a 


\ bill been introduced 


Senate 


has 
appropriating 
light the capitol, the execu 
the 


gina 


plant to heat and 


tive mansion and State library. 


Manufacturing 
of il. A. 
manufac 


rhe I'wentieth Century 


fompany, 


composed 
the 
churn 


Portsmouth, ©., 
entering 
and 


Bierley and others, is 


ture of a washing machine 


100x140-foot foundry building 
Rockwell, 


term to 


\ two-story, 


street, neal Chicago, 


it Fillmore 
the 


! 
iOng 


Company 


lll., has been leased for a 


Francis & Nygren loundry 
Wagon 
formed at 
plant. 


manager, 


Company (capital, 
Brockport, N. \ 
rhe 
A. E. 


Che Brockport 


S25 000) has been 
will build a 


llowell ; 


ind president is 


Samuel lurney. 

organized to 
iron 
those con 


Mich. 


likely to be 
perhaps malleable, 
Among 
Detroit, 


\ company Is 
uild a gray, and 
foundry at Springtield, O. 


erned is David Brennan, of 


Angeles, Cal., that 
Walls have prepared 
for the Kern River 
three stories, LOOx75 


stated at Los 
Morgan «& 


power- house 


It is 
Architects 


plans of a 
Vower Company, to be 


f t 
we 


lermits have been issued to the National 
Wire Corporation, New Haven, Conn., on the 
construction of several new buildings for the 
manufacture of wire, wire nails, ete., in Fair 
llaven 

Che Millfort Mill Company and the Fort 
Mill Manufacturing Company, both of Fort 


Mill, S. C., and under the same management, 


think of substituting electricity for steam 


powel 
David H 


Fritts, of D. H. Fritts & Co., 


inanufacturers — of moldings and picture 
frames, Chicago, Ill, has purchased a site 
which will eventually be improved with a 
factory 

rhe Holt Manufacturing Company, manu 


facturer of wheels, harvesters, etc., Stockton, 


Cal., is about to build an additional plant at 
Walla Walla, Wash., where it already has a 
inch 


Rothsville, Pa., and vicinity pro 
build a canning factory kid. D. Sel 
domridge and Noah Rothsville, 
W. S. Stauffer, of the Executive 


( itizens ot 
Iees* to 


Hess, of and 





Disston, are 


( ommittee 


‘ I Janes, of Chattanooga, Tenn., and 

iers think of reorganizing the ‘Twentieth 
Century Dise Plow Company, of Chattanooga, 
tenn., to establish a plow factory at Mus 
egon, Mich 

rhere is a report at New Varis, O., that W 


and others, of Richmond (Ohio, 


11 \lford 
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AMERICAN 


organizing a company to 


patent lock 


evidently), are 


manufacture a nut invented by 


Charles Bordet 


The Smith-Wallis Iron Works, Houston 


ex,., will enlarge its capacity J. W. Sny 
der, vice-president, has gone East and is 
studying plans and methods as well as buy 


ing new machinery 
Machine lool 


several 


The Ridgway Company, 


Ridgway, Va., will occupy months 


longer before its plant is regularly started 


Most of the big tools for the plant are to be 
built on the ground 

Ii. L. Grimm, of Buffalo, N. 1., and George 
Saxer, of Lopez, VPa., have been at Wyalusing, 
Pa., tentative to securing a site and interest 


capitalists there in torming a company 


to manufacture automobiles 


the proprietors of the jewelers’ wire fac 
tory that, as already announced, has ar 
ranged to locate at Ossining, N. Y., are Royle 
& Akin, of Newark, N. J. rhey also make 


Wire for various other purposes 


Chartered with a capital of $10,000, the 
Veople’s Light, Heat & Power Company will 
erect a plant and furnish light, heat and 


power for Mahanoy township, surrounding 


Shenandoah and Mahanoy City, Va 
Western Pulp «& 
establishing a 


Lumber 
plant in 


The 
contemplates 


Company 
the 


vicinity of Kamloops, B. CC. C. B. Pride, ot 
Appleton, Wis., seems to be connected with 
the project as engineer or otherwise 

The Gay & Ward Company, Inc., of Athol, 


Mass., and the Superior Tap Company, of 
Springtield, Vt have opened offices at 17 
Warren street, New York city, in charge ot 
W. H. Carlisle and F. M. Van Gelder 

J. W. Stephens, representing the Yansey 
process for the treatment of ores, recently 
visited kl Vaso, Tex., from Denver, Colo., 
with a view to possible establishment of a 


factory at El Vaso for building the plants 


that 
Erwin 
Corporation, 


It is stated 
the Russell & 
llardware 


the seven-story factory ot 
branch of the American 
New Britain, 
is to be added to this year. The building is 
used by the Corbin Motor Vehicle Company. 


Conn., 


Vlans and specifications for a new wagon 
factory for the South Bend Wagon Com 


pany, which recently moved from Mishawaka, 
Ind., to Fort Smith, Ark., lately 
prepared by Architect George Selby, of 


were being 


South 


Bend, Ind. 

The Crocker-Wheeler Company, manufac 
turer and electrical engineer, announces that 
its Chicago oflice has established headquar 
ters for Western Ohio at 1282 Union ‘Trust 


Building, Cincinnati, with Hl. A. Brown as 


representative 
Trade, Wilkesbarre, 
with a Mr 


The Board of 
in communication 


Pa.. Is 
Grawal, of 


Denver, Colo., who talks of establishing a 
large plant there to make mining and smelt- 
ing machinery. The plan bids fair to ma- 


terialize quickly. 

J. T. Fyans, of Fall River, Mass., 
night, of Providence, R. L., 
at New Orleans with W. B 
of the Trust 
regarding organizing a 
for Laurel, Miss. 


and A. F. 
have conferred 
Rogers, president 
«& Banking Company, 
mill company 


Interstate 
cotton 


the Llood 
at Birmingham, Ala., 
J RnR. MeWane, of 
Corinth, 


The plant of Machine Company, 
purchased by 
Virginia, and W. Es 
Miss. The plant 
and a 


has been 


Adams, ot will 
continue in 
plant will be 


operation steel 


casting 


An increase from $1,000,000 to $2,000,000 


in the capital stock of the J. Il. Case Thresh 
ing Machine Company, Racine, Wis., is due 
to increasing business, necessitating the build 
ing of large warehouses at Minneapolis, Okla 
homa and elsewhere 
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According to a report from Terre Haute, 
Ind., the contract for building of the Gart- 
land Iron Foundry has probably been let by 
this time We understand that this is to be 
a Terre Haute foundry, but that Mr. Gart- 
land is now at Marion, Ind. 


Mich rhomas 
and W i 
fitting up a 


M. Garland, of 
H Springer, of Waterloo, Ia., 
Philadelphia, are 


Bay City, 


Rainsford, of 


plant at Bay City to manufacture the Spring 


er cream separator The machinery has prob 
ably been secured by this time 

Pittsburgh capitalists have formed the But 
ton Powder Company with a capital of $150 
000, to make powder and dynamite Grading 


has begun for works at Quaker Falls, Pa 
about a mile east of Lowellville, O le 
tricity will be used for motive power 

It is said that besides the expenditure ot! 
over SL,000,000 in new freight cars, the 


(Qlueen & ¢ Route is arranging to en 
large the car 
and build 


involving an expenditure of 


rescent 
Ludlow, Ky 
enn 
$200,000 


repair shops at 
Chattanooga, 


about 


new shops at 


The American Zine & Chemical Company 
has just been incorporated and will invest 
$200,000 in an ore-treating plant near Den- 
ver, Colo. Among the people interested is ¢ 


and 
& Smelting 


Kk. Dewey, engineer president of 


the Denver 


pany. 


mining 


Ore Purchasing Com 


which, a 
“Penn 


The United States Mica 
Colorad paper 
sylvania railway 


factory at 


Company, 
says, is composed of 
will build a 


called Michanite, 


magnets, mica 


a new town to be 


in the western part of 'remont County, Colo. 
Rh. W. Menk is general manager of the com- 
pany. 


Greenlee Bros. & Co., Chicago, Ill, manu 
facturers of 
planning for the second group of buildings at 
the plant they are establishing at Rockford, 
Ih) Among the buildings of this plant 
probably be a foundry to be built 


next fall. 


wood-working machinery, are 


will 


some time 


Foundry announces: 
arrangements with the 
Company, by which 


the d’Auria 


Iron 
completed 


The Builders 
“We have 
dAuria Dumping 
we have 


engine 
the 


charge of sales of 


pumping engines, compressors and blowing 
engines We shall build these engines and 
compressors in our shops at Providence, 


a 

Arrangements are being made by which, it 
is expected, the Indianapolis Watch Company, 
capitalized at $600,000, will be established at 
Indianapolis, Ind. It is intended to take 
over the Remington Watch Company, Schweit- 
ter Watch Company and the Cam & Roy 
watch plants and remove them to In- 
dianapolis 


case 


The formerly conducted by J. K. 
Kilpatrick & Co., Bridgeport, Conn., 
formed into the Kilpatrick & Holtz Company 
They will manufacture and deal in electric, 
gas and plumbing supplies and fixtures. The 
capital stock is $10,000. The company is 
making arrangements for the enlargement of 


business 


has been 


its business. 


The Elgin Suction Washer Company has 
applied for license to incorporate; capital 
stock, $40,000 Incorporators: C. A. Wet 
zel, J. W. Hamm and A. F. Buckner, all of 


Elgin, Il 
facture of a 


The 
patent 


begins the 
machine in 


manu 
the 


company 
washing 


fowner Building, llgin When the business 
warrants it a new factory will be erected 

It is said that improvements which may 
aggregate $1,000,000 are to be made on the 


plant of the Holthoff Machinery Company, at 


Cudahy, Wis., which was recently organized 
under the name of the Vower & Mining Ma 
chinery Company The authority for this re 
port seems, however, to have been unable to 


verify it at the Cudahy office of the company 
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The Edmonds-Metzel Manufacturing Con has acquired It proposes t ndu s "\ 
. ° \ ‘ 
pany, Chicago, Ill manufacturer of hard ness generally ir nnection v ‘ ‘ 
ware and electrical specialties, sheet meta ca and tin sme g OW ks of ‘I G XY 
stampings, dies tools, experimental work, schmidt ssen-Ru Germany 
electro-plating, ete., announced that on or 1847) and is prepared t indle a ! j ! 
before February 1, it would occupy its new dealt in by e parent neern | 
factor 53-159 Soutl rson street, nea 
actory l 1 I 1 I 1 , \\ : Ma ; ‘ I . XN \ ‘ 
Jackson Boulevard Its facilities are trebled \\ 
recently re ved ar rder from J I Bent 
in every respect ‘ " s 
& Sons for gene! * set t ‘ sed 
The Wells Manufacturing & Supply Con in furnishing sht and powe for driving 
pany has been incorporated with $25,000 machinery ir Ss new I wl ’ ‘ - 
Ks : \ \ \ I 
capital stock and an office at 24 South Capi- to be built at Olneyville, R. 1 his factory 
tol street, Indianapolis, Ind It will manu will be an American branch t its Yorks . F S | 
facture office, electric railway, mill and fa k:ingland, mills The turbine is of the West or a @. 
tory supplies, fireproof safes, et The con nghouse-larsor pe f 400 kilowatts i} s | 
cern is an already established one, headed by city, and is to o7 ide i steal pressure \ i I ‘ hit s 
Ambrose H. Wells, and is said to have plants of about 150 pounds Supe ited s ’ w 1 WwW 4 
at Columbus, O., and Cincinnati These may probably be ed The turbine wi drive a A\T IC 1K MA . 
eventually be concentrated at Indianapolis, a 100-kilowatt, three-phase Westinghous rite 1) =T y na 
plant being erected there to employ some nator. which w delive powe mete ta ne gasolit neg } , ¢ 
= " ] » ’ 
250 men, but definite plans have not been tors situated in the various parts of the 1 l2 H.-1 v 
be sold I I | 1dd I) 
made. for the purpose of driving machine im the Gas E1 e W I) h, Mint 
Che Thorson Manufacturing Company has different departments \ 7%xi Westing | S Six . f e Transactior 
been organized with a capital of $50,000, house standard engine-type tit is also be Chie , . I me y of M Op 
ne s ' ‘ 7 j © direct conn todt ( .\ \ i é 
and will have its headquarters in Mitche ig supplied and will be d nected 
s. D Incorporators: Gilbert Thorson, Ed the generator rig for furnishing the ex pre Add M I 
ward Welch, John Christopher, ¢ G. Chris current r. I. Sheldon & ¢ mill engineer Ing \ M 
topher, all of Letcher, and O. C, Thompsor f Providence, are now at work designing the I \ vin 
; 1 ' plans for these 1 It n £ | \ \W ‘ witt 
of Mitchell The purpose of the company is nus ; : net me iene br oN » Wa 
to manufacture a patent cylinder wrench fo! A st , j tes 
threshers. John Christopher is the patentes P ype I i N x 
) i \ ( 
For the present the goods will be manufac Miscellaneous Wants. : \\ u¢ 
ture the last « ontract but it is ex 
ured in h Ma a Adie fine ents wi hye erted unde this > \ vew Y 
pected ultimately to establish a factory in) p,gd at 25 fe a each insertion. Cop ‘ Mat ’ 
Mitchell hould be ent to reach us not later than Nat chit 
irda mio? 0g yr the ¢ iing week’s issue Ww I I 
The Headson Too! & Manufacturing Com inswers ad ~ j our care i is ie W 
pany, incorporated under the laws of New ard : 1 \ ‘ lar M. i 
. . ’ ‘ " ~é i? I ‘ 1 
York with a capital of $100,000 to manufac (alipe em kk. G. Smith, Columbia, Pa 
M \\ t 
ture several newly patented tools, among Punches & dies. Wal.M.Wks.,Walt Ma , 
which is a pipe cutter, also an automati Stamping d nd sd gned 1 12 . => 
pipe wrench, is establishing a plant at La work. Box % Racing Wi \ 
fayette, Ind rhe patentee of these articles J baby ti) 140 W st.. New Yor! p i 
| Head I 1} sONGt I he designing 
is rank S&S ‘adson who wli have charge . 7 
i eat l I i Wi IN pav rovalty fo good | n¢ i 
f the manufacturing department Ilerman machine ot Box 282. Auer M I 
ry 
and Julius Pottlitzer, of Lafayette, are iden Waented——-Patented apectaities of 1 ; \ 
tified with the enterprise L. J. Lippman, Address Pow Specialty Co., Buffa y. 3 


s been ordered 


ff New York, is president The machinery Machine and ISS Works Want a spe \ W:; . 
h to manufacture \ddress R. J e AM. M ants. 





Lig ind fine h'y t rd ‘ nd 
Ihe Pittsburgh Shear Knife & Machine elec. work spe ty Kk. O. Chase. New | N. J : 
Company has announced that its name has Automatic machinery designed and _= cor } 
been cha to the Heppenstall Forge & structed by the Wellman Sole Cutting M \ 
hine ¢ Med d, Ma 


Knife Company The management remains 





























the same rhe Heppenstall Fors & Knife on. habe ' i 
lo | onte en ) g I 
Company, forgings, shear knives, Pittsburgh 111, Amr AN M / 
l’a., announces that it has oid its machir \ I t : vic | dic nd Diemal c 1 
business to the Erie Foundry Company, | cel ene htly damaged sent ’ 
. . rn \ > deeno rn? 
l’a., and that it (the Heppenstall F. & Kk. Co.) t Id. | Bridge} ( 
‘ f t } Speci machir for reducit 
is now building a fine new forge plant, which i é l p 0) rv 
5 ncreasing designed and | ected, 4 / 
will be fitted throughout with new hammers Ik. Sargent. M. 1 1214 Manhattan, ¢ . 
All the machinery will be run by electricity Rxc nal machine y oO , 
rhe contracts for all this machinery have mechanical ability ) rat Go pe ! / 
been let. Pollard-Alling Mfg. Co IZ BE. 23d « N. ¥ n 
. ; \ I e cou mi nical draw 
rhe Southern Street Car Manufacturing ; : nt ng 
; is given in Roget Drawing and |) ~e ° 
Company is about to build a plant at Ensley, $3 Illustrated atalog, post fre rhe Situations Wanted 
52 “fth ay } rl ~ 24 
Ala W. G. Pilkinton, of Virginia, is presi Audel & Co., 63 Fifth avenue, New Yorl 
Ve , 
dent, and J. W. Gilliam, of Virginia, secre Wanted—Medium weight VY ma 
. cl erv to manufacture ) laray ylerr n 
tary and treasurer Both will reside in Bit SECT manufacture, by large mod 1 ma 
. ‘ = an chine shop and founs y employing up-to-da 
mingham A two-story building, S0Oxs5( methods Address Box S77. AME! Mac \ ' : 
> ll he erecte oO the shops rr *] . . 
feet, will ! rected fot . Hoy prope Wanted South American agency I ible ! ! | 
Che president is quoted as saying he intends party, resident in South America, desire to ‘ ‘ ! t ! e100 
to start with not less than 1,000 employees represent or act as selling agent for manufa mont Bex 11 \ iN Mac 
turing or export firms Address A. M. 122 
P Ta > f " ber to 2.000 ter o ! oa 
and to increase the number to 2,000 late! n Front st New York 
- 0 ar wn a number ofl yatents on : ; 
rhe « mpany ‘ es : . I We desire an agent in every shop n the Ad 
street car devices, including the registograph United States to handle our technical books I , ul 
rhe company has offices in the First Nation a wide-awake man in do very we or 
> = ie 5 one in a shop The Derry-Collard Co a) rane ‘ é ‘ nf 
jan 31 ing (Birmingham or Ensley?) : . 2 . 
al Bank Buildin I i ian 1@) Broadway, New York and ‘ \ 
rhe Goldschmidt Thermit Company (presi American engineer, esta a Lille , pone | 4 
‘ } c 1 
dent, D1 Hans Goldschmidt Essen-Ruht France, desires t »btain the righ ) \ \l 
- . truct for some Ame in or English firt 
(jermany: vice-president and treasurer, | - = 
Crimean; I ; : ; machinery suitable to the Freneh trade Wat sci 
Stutz, New York office, Wall Street Ex La Madeleine lez | e, Prat I 
' ’ \\ 1 , ‘ 
hange Building change ce a Vall ’ : 
change suilding, Exchange place nd Wa Examinations and eports on inventions eee : ee : 
street, New York) announces that it has in for investors, designing of detail part for room exp , i 
corporated under the laws of New York for a 1 machines and Ne, Settee corn il apparatu f rt pid ne tar 
. . arawings, pians ant specifications ( l nillir ' i RTH Aw Ma 
$ — . . lniting the nited State ‘ 
the purpose of exploiting in the United States Whitney, 125 Liberty st., N. ¥ 
the al ino-ther c “ocess invente by Dr .s , . 
he alumino-thermic pros invented : Machinists will find in Rogers’ Machinist 
Goldschmidt and protected by United States Library (3 vols., $7, payable $1 monthly) the Mar i 1 i 
patents, all rights under which the company most helpt St f home study and reference expel . 











ties wherein a thorough knowledge of mod 
ern business methods in finance, accounting, 
correspondence, selling, cataloging, advertis 
ing, factory cost accounting, shop practice, 
et is required; a good road man and busi 
ness getter, expert organizer and systema 
tizer, capable of doing the work as well as 
directing it, familiar with small tools, ma 
chine tools, engine building and analogous 
lin at present employed, is open for en 
gagement with responsible people; parties 
interested please address Box 143, Am. M 
NEW YORK 


graduate 
Macu 


desires 


Japanese mechanical draftsman 
# years’ experience bjox 128, Am 


Mechanical draftsman, experienced, 


position Box 142, AMERICAN MACHINIST 
Mechanical draftsman, technical graduate, 
wants position Address Box 140, Am. M 
Practical draftsman, American, 26, on gen 
eral machine work Sox 137, AMER. MACH 
Machinist, toolmaker on fine, accurate 
work, large or small; 4 years last position, 
Address Box 146, AMERICAN MACHINIST. 


wanted by an up-to-date 


shop organizement 


Superintendency 


man; years of experience ; 
of the best; would take work by contract. 
$ox 122, AMERICAN MACHINIST. 

Ad. Writer—-First-class man, experienced 
in machinery advertising, seeks position, at 
good salary, with responsible company; refer 
ences Al tox 133, AMERICAN MACHINIST. 

Smart, reliable, all-round machinist wants 
job with inventor: St. Louis exhibition, or 
any place where thorough, practical experi 
ence and knowledge are wanted. Box 141, 
AMERICAN MACHINIS1 

Experienced mechanical engineer up-to 
date designer and = superintendent;  high- 
grade simple and compound engines, general 
machinery, ete open for engagement. Ad 
dress Box 150, AmMBRICAN MACHINIS1 

Machinist, tool die maker, draftsman, 
wants position; energetic man of brains, ex 
perienced = on light, fine interchangeable 
work: wages no object; N. Y. city or vicin 
ity preferred. Box 151, AmMer. MACHINIS1 

A first-class mechanical engineer and de 
signer of machinery would like a position as 
superintendent or draftsman in New York 
city or vicinity; have 15 years’ practical ex- 
perience and can furnish the best of refer 
ences; at present employed in Chicago, but 
would prefer to go East tox 138. Am. 


OHIO. 
Draftsman, experienced 
M., 417 EK. Columbus st., Kenton, Ohio. 
Wanted—Position as superintendent or 
general foreman, by a thorough, practical me 
chanic, with 12 years’ experience; age 38; 
member of A. S. M. E. Box 76, Am. Macn. 
Experienced chief draftsman and designer 
of machine tools, jigs, ete., wishes permanent 


and resourcetul 


position as designer or assistant superinten 
dent; best of references Box 154, Am. M. 
PENNSYLVANIA 
First-class draftsman, experienced, wants 


AMERICAN MACHINIST 
Mechanical and _ electrical draftsman, a 

post-graduate with several years’ experience 

as designer, wants position. Care P. O. Box 

53, Wilkinsburg, Pa. 

as manager 

experienced in 


152, 


position, Box 


shop or 
selling 


machine 
buying and 


Position ot 


foundry ; 


AMERICAN MACHINIST 


as well as general office work and detail shop 
management with satisfactory cost system ; 
have large acquaintance in all sections of the 
United States; age 37 Box 139, Am. M 

Superintendent, general foreman or chiet 
engineer ; energetic; wide experience on high 
sped or Corliss engines, 100 to 8,000 horse 
power: systematic, and best modern = shop 
methods: understands Rite’s inertia gover 
nor: open for engagement. Address Box 114, 
AMERICAN MACHINIST 


, 
oe. 


WISCONSIN 
Position foundry 


Wanted as superinten 


dent, by man with 20 years’ experience in 
successfully managing men; thoroughly fa 
miliar with manufacture of heavy and light 
castings in all branches, machine molding 
and brass making: best references Box 144, 
AMERICAN MACHINIST. 

Help Wanted. 

Classification indicates present address of 
advertiser, nothing else. 

CANADA. 

Foreman for brass foundry in ‘Toronto, 
Canada, conversant with plumbers’ and en- 
gineers’ goods; state experience and salary 
expected Apply Box 134, Amer. Macu 

GERMANY 

For Germany First-rate man wanted to 

organize and take charge of rapidly increas- 


ing machine screw department of large manu- 


facturing concern; must be able to produce 
all kinds of rough and finished screws, also 
screw machine work, by most modern meth 
ods; applications invited from experienced 
men who can refer to work done in similar 
lines: German preferred Address, by let- 
ter, “Germany,”” care AMERICAN MACHINIST. 


ILLINOIS 

We are constantly increasing the 

our work and invite applications for posi- 

tions from first-class patternmakers, molders 

and core-makers; we always have vacancies. 

Address Allis-Chalmers Co., New York Lite 
bldg., Chicago. 


scope of 





INDIANA 
first-class toolmakers ; 
and sal- 


Wanted Three 


state experience, recommendations 
ary expected. Apply Box 145, Am. Maca. 
LOUISIANA 
Wanted—-An experienced salesman in the 


line to take charge of the small tool and sup- 


ply department of a machinists supply 
house; Souta; state age, experience and sal- 
ary. Box 108, AMERICAN MACHINIST 


MASSACHUSETTS. 

Shafting-hanger salesmen wanted; only 
men of experience in this line need apply; 
give references and experience Address Box 
132, AMERICAN MACHINIS1 

Wanted——A working foreman who _ thor- 
oughly understands sheet metal stamping and 
construction of tools for same; state age, ex- 


perience and wages. Address Box 112, A. M. 
MICHIGAN. 
Man wanted, thoroughly capable of tak- 


ing charge of machine shop employing 25 to 


30 men; location, Detroit, Mich. Box 135, 
AMERICAN MACHINIST. 

Molder, young, reliable, practical, expert 
in metal and processes, to take charge of 
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castings 
Ad 


high-grade 
business. 
ave., Detroit 


small foundry for light 
only; on salary and share in 
dress J. B. Allen, 94 Lincoln 


NEW HAMPSHIRE. 

Draftsman and designer in line of steam 
engines and machinery; give experience and 
references, age, family and pay expected 


Sox 86, AMERICAN MACHINIST. 


NEW JERSEY. 

Wanted—-A first-class lathe hand on 24 in 
Gisholt lathe. Write, giving reference and 
salary expected, tox 136, AMER. MACH 
None but experienced men need apply.. 

NEW YORK. 

Wanted Five (5) first-class toolmakers ; 
will guarantee steady work and good pay 
only members of Micrometer Lodge need ap 
ply. Metropolitan Sewing Machine Co., 
Nyack, N. Y. 

Man wanted, capable of taking charge ot 
about 30 automatic screw machines, different 


makes; good class of work; Y hours per day 
state fully experience, wages wanted, etc. Hox 


148, AMERICAN MACHINIS1 

Toolmaker wanted competent to take 
charge of 25 men in tool department of an 
up-to-date manufacturing concern; best ma 
chinery; no labor troubles; give full par 
ticulars, experience, age, wages wanted. Box 


149, AMERICAN MACHINIST 
Every man who thinks that he can prepare 


good, convincing advertisements for machin 
ery and mechanical appliances is invited to 
write to us and say why he thinks so. It 
proofs in the form of work already done 
come along with the letter, so much the bet 
ter. We prefer a man who comb:nes actual 
shop experience with facility in writing, but 
the all-important thing is the ability to de 


cide which features of any given machine 
will most favorably impress the possible pur 
chaser, and to put these features into the 
most attractive and convincing form. A good 


position awaits the right man. Hill Publish 
ing Co., World Building, New York. 
OHIO. 
Wanted—An experienced cost-accountant, 


systems 


thoroughly familiar with premium 
i 


adapted to machine shop requirements 
W. H., Drawer T, Cleveland, OU. 

Wanted—By a firm manufacturing plumb 
ers’ brass goods, a first-class toolmaker cap 
able of designing and making tools and fix 
tures for turret lathes. Address, with refer 
ences, wages expected, etc., The Sanitary Co., 
Cleveland, O. 

PENNSYLVANIA, 


Wanted—-For large engine and pump shop, 


non-union working foreman for each of the 
following departments: lathe, planer and 
milling machine, boring mill, and turret 
lathe; applicants must be well recommended 
as to character and skill, and be prepared 


to make a stand for the principles of open 
shop. Address E. N. A., care AM. MAacH 
WISCONSIN. 

Speed boss for machine shop doing medium 
and heavy work; steady position to compe 
tent man, with a bonus on work turned out: 
none need apply unless experienced in this 


line. X. Y. Z., care AMERICAN MACHINIS1 
WEST OF MISSISSIPPI. 
, 4 . ’ 
Wanted—A competent draftsman. I'he 


Murray Iron Works Co., Burlington, Iowa. 
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Gears for Variable Center Distance Chordal 
Pitch. 
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pinion tooth is thickened to 
for the extra 1-16 inch length which 
to add to constant 
when the 


An addition of .or inch may be 


the compen- 


sate 


it 15 necessary insure 


action center distances are 


greatest. 
and ever 


made to its thickness, 


fillets 


pitch 


greater than those shown may be 
used 
shows a simple conception of the 


Fig. 2 
involute and its application to gearing 
Consider the two pitch circles AB with 
their corresponding base circles ab, detet 
mined by being drawn tangent to the line 
of action cd which intersects the line of 
centers at the pitch lines. 

Imagine the circles ab to be cylinders 
ind ¢ da portion of a string wrapped upon 
them. If one of the cylinders be made 
to wind up the string as it unwinds from 
the other, the two will have angular veloc- 
ities dependent upon the two base cylin- 
which proportional to the 
If now we follow any point 
e upon this string as it travels from b to c 
which, 


being traced by the common point, must 


ders ab are 


pitch circles 
it will trace the two involutes f g, 


at all times be tangent and may therefore 
tooth outlines. The length 
beyond these curves may not be 
used as tooth outlines without interference 
is found by striking a circle, as h, from 
either center through the point of tan- 
gency of the line of action with the op- 
posite base circle. 

If now the circle B be moved away with 
its center at 7, the angle of obliquity will 
be changed, but the base circles being un- 
altered the velocity ratios will remain con- 
stant and any point e upon the line of con- 
tact will trace identical tangent involutes 
of which will caused to 
slide along its mate f to a new position k 
as the gear moves to its new center j. 

It will be seen by the preceding that the 
gears will change their angular relation 
also, trouble if the 
shafts were required to be exactly timed 


be used as 
which 


one have been 


which would cause 


with each other at all center distances. 





Combination Inventions. 

General Nelson A 
from the United States 
Army, an inventor, with the assistance of 
sufficient credentials, obtained an interview 
him in regard to a type of 
bayonet. The author 
claimed, could not only be used for lethal 
purposes, but, in addition, was an excellent 
trench digger, and 
knife. 

General Miles heard his visitor patient- 
ly, and then said: 

“Once upon a time an old farmer drove 
into town and called on a dentist. To the 
made known the fact that he 
wanted a full set of teeth, ‘And,’ he add 
ed, ‘make ‘em so that they’ll fit my wife's 
jaws as well as my own, for I want to 
use ‘em by day to chew terbacker, and she 


Not 
Miles’s retirement 


long before 


with novel 


weapon, so its 


bucksaw, ax, bowie 


latter he 


wants ‘em by night to chew sweet flag. 
“Well, General?” queried the inventor. 


“The point continued the 


f the story,” 
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veteran, in his blandest manner, “is that 


teeth, bayonets or men that are used for 
purposes failures. 
Every man and every invention has to be 


hybrid are invariably 
a specialist, so to speak, to be successful.” 


Success. 





A German View of the Premium Plan—l.* 
BY B. SCHILLER 

The purpose of the present paper is to 

f the ad 

vantages and disadvantages of the various 


make a critical examination « 
modifications of the original Halsey prem 
ium plan of rewarding labor. 
The curves in Fig. I give a comparison 
of the Halsey system with the Rowan sys 
with piece-work and day-work 
The 


the labor cost of each article in cents, and 


tem and 


prices. vertical distances represent 
the horizontal distances the time occupied 
in producing the article. The curves are 
drawn for a case where the piece-work 
rate is $3 per piece, the day rate 30 cents 
per hour, and the standard time per piece 
is ten hours for both the Halsey and the 


Rowan system. By the Halsey system the 
man is paid his hour rate for the time 
actually worked plus a fixed fraction (in 
the present case one-third) of the time 
saved from the standard time. In the 
Rowan system the man is paid for each 
piece his hour rate on the actual time in- 
creased by a fraction of the time saved. 
Here the fraction is not constant, as in 
the Halsey plan, but has for its numerator 
the time actually taken and for its de- 
nominator the standard time. Thus, while 
the time saved increases, the fraction of 
this time which is paid for grows smaller. 
The curves show this clearly. 


Line 1—Day Rate.—At a fixed rate per 
hour of 30 cents the labor cost when one 
article is produced in ten hours is $3, and 


as the time of production is reduced the 
labor cost falls proportionately along the 
straight line 1 

Piece Work. 
independent of the time of production, be- 


Line 2 The labor cost is 
ing at the fixed rate of $3 per piece. 
Line 3—Halsey System.—The labor cost 
per piece falls regularly with the time of 
production, but is always higher than at a 
day rate. 
Line 4 


falls 


Rowan System.—The labor cost 
reduced 
along a curve which goes down less rapid- 
ly than the Halsey line in the beginning 
and more rapidly later on. 

If a vertical B F be drawn correspond- 
ing to the eight-hour time of production, 


with time of production, 


*Abstract of a paper by Chief Engineer 
Schiller, of Vienna, published in the Zeit- 
schrift des Vereines Deutscher Ingenieure for 


August 22, 1903. Translated by Lawford H. 
I'ry. 
tWhile the author's statements are true, 


they are apt to be misunderstood. Supposing 
a reduction of time to be made, the cost un- 
der the day-work plan would be less than un- 
der the premiunr plan, but under the day- 
work plan the reduction will not be made. 
The principle of the premium plan consists of 
offering a portion of the gain due to reduced 
time to the workman as an incentive. That 
is. of a theoretical gain due to day work, 
which is not realized in practice, the work 
man is offered a portion, in order that the 
employer may obtain the remainder.—F. A. H. 
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C D is the additional cost or premium by 
the Halsey 
C E is the additional cost or premium by 
the Rowan system. DE is the differenck 
between the two systems. It is 
at first the Rowan premium is higher than 
the Halsey, but at 3'4 hours is the same 
and from there down is less than the Hal 
The Halsey premium in 


system over day work, and 


seen that 


sey premium. 
creases steadily with reduced time of pro 
duction. The Rowan premium increases 
until it reaches a maximum of five hours 
production time, and from there falls again 
That is to the 
premium is earned when the work is done 
in half the standard time. In the Halsey 


system the premium increases constantly 


to zero. Say, maximum 


so long as the time of production is re 
duced, and for this reason the Rowan sys 
tem has been held to be preferable, as 
there is less chance of overpayment in 
case the 
This is true, and particularly so when the 


standard time of production is maintained 


standard time is set too high. 


the same without reference to the man’s 
day rate. It must, however, 
looked that the limit to the premium in 
the Rowan system occurs when the time 
of production is half of the standard time 
and this limit, although never reached in 
practice, will have the same restricting 
effect as the fear of a cut in a straight 
piece-work system. 

It will be seen that at first a reduction 


not be over 


in the time of production gives a higher 
premium by the Rowan than by the Hal 
sey system, but that after a certain point 
the Rowan premium is less than the Hal 
sey. Now, experience teaches that it is the 
first acceleration of production which is 
most easily attained. In all shops which 
have changed from day to piece work it 
is seen that the production is considera\yi: 
increased, the men turning out more work 
in the same time. But to obtain a further 
reduction time of 


in the production is 


much less easy. Time can be saved in 


three ways. First comes the industry of 
the man, less time will be lost in begin 
ning and stopping work, and the man will 
A fur 
the 
operation of the machine, the heaviest pos 
When all that 
is possible in these two lines has been ac 
complished, the only possibility of further 
the 


not be so ready to leave his place. 


ther improvement can be made in 


sible cuts being taken, etc. 


reduction lies in the intelligence of 
man using the machine. 

Following these considerations, it ap 
pears that the premium for time 


should be least for the first saving, with 


saving 


an increase of premium as the greater dif 
ficulties are encountered. 
with the Halsey, but not with the Rowan 


This is the case 
system. A man who, for example, has 
improved on the standard time by 30 pei 
cent. could perhaps increase this to a 50 


reduction, but will not do so be 


per-cent 
cause his share of the saving is too small 
The Rowan system has the same restrict- 
the cut in a 


ing influence as fear of a 


piece-work system 
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he Rowan system is offered to prevet 
great a loss by a mistake in fixing 
tandard price. To weigh this 
ention must be given to the likel 
nd effect of such a mistake \ pur 


rical error need not be considered 





r 1 Tore n 
t even I thie ( yo! 
wn 75 pe \ d 
y very seriou ‘ st 
tion would ( ve 
vas counted on 

Usually in introducing 

1 the premium is set at 25 to 30 per 


cent., so that it 1s not necessary to be 
exact as to the standard time all 
the standard time is arranged generously 
has an excellent effect in 
confidence of the men and exciting the 
industry 
If with the Halsey system the man sees 


that by considerable saving in the time f 


2 Piece Work 
.———— 


n per Piece 
\ 
\ 





1 2 } { ( i 

Timeoft Product n Hour 

rWEEN COST AND MI 
ARIOUS § 


YSTEMS 


the job he can make a large increase 


his earnings, he may be allowed to do 
rve 


th 


in the cost of production. Wi 
avoid errors 


He is at the same time effecting a 
reduction 
reasonable care one can 
which would give the man an undeserved 
absurdly high rate of wages 

If commercial conditions 
price of the manufactures it 1s 
look for 
the cost than to cut the price of the labor, 


some other means of reducing 


and thus to shake the workman's confi 


] 


lence in the system and the treatment h« 
receiving. 
If a time-saving device 1s introduced 
not always necessary, and is often en 
tirely wrong, to reduce the standard time 
f he work For example, if a man is 


*I cannot agree with this she object ot 
the premium plan is to give the workman an 
increase of pay due to his own efforts to in 

production To leave the standard 
time unchanged when new methods are intro 
duced is to make him a present of part of the 





gain due to the new methods One of the 
most serious objections to the Rowan plan, in 


my judgment, is that it does this very thing 


A 


75 cents and earning 45 


ng of five hours earns 60 cents an h 
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) \ ¢ pe \ educt 
} nt 
ind r ct ( 
I \ 
ete T 1¢ 4 
‘ " es es ¢ 
1) W 
‘ ‘ ‘ 
‘ 
\ he re of the Rowan s\ 
tha it 1 ) mre 
ili ! | 
" | 
» dimecu With tiie H sey \ ( 
a 
¢ \ nl wl Ss not usec 
uk ca liat n aetel r 1 
ce \ uch he will earn, as he | 
Vila premium fhe “ re¢ < 1 
ach hour gained 


Many men cannot follow the Row 


system, and on pay day must take 
word of the paymaster as to what t 


are to receive, and, what is worse, they do 


t know in advance what premium th 








t] 


ire to receive, and nu { ere 


ncentive to increased production 


The two systems considered above have 

e common failing of not taking su 
ficiently into account the day rate 
which eacl man is classed lake, 


men rated respect 


vely 20, 30 and 4o cents an hour, work 


hours are 


ng on a job for which ten 
illowed, the premium being e-half 
ime saved If ich takes the fu tin 


he labor COSts are So $2 and $4 Now 
he 30-cent man d CS the rob in five hour 


* 
recelves $2.25, 


The 40-cent man with the same time-say 


1 1 1 » 1 
ile wo}! Heine Bz it to 
he etter nd ¢ g y pa | ‘ 
th ; { 
] ] uo | 
} ‘ ( oli | 
i} sam go 1 Cc ¢ vi 
1 ve 8.75 Irs ( oD, W 
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It would lead too far to dis 


influence the 


newcomel 


s all the points which 


rating of the men—for example, the low 


wages 
apprenticeship, etc 


In modern practice, and particularly 


with machine work, it frequently occurs 


that the output of a man is independent 
of the time he has been employed. In this 


case it must be discouraging to a man, 


who for some cause has a low rate, to re 


ceive less for his work than another man 
does, although he produces it in the same 
In order to earn 


the 


time and equally well. 


the same wages as man with the 


higher rate it would be necessary to work 


that 1s to 
At the same time, though mor 


harder say, show himself more 


capable 
capable, he has to work harder for his 
money, without there being any just caust 
for the difference 

Recognizing this defect, Isaac Ross, of 
Leicester, England, developed, in 1902 
inother system, in which the time allowed 


not independent of the man’s day rate. 


as in the Halsey and Rowan systems 
Mr. Ross fixes a maximum labor-cost or 


piece-work price for each job, and each 
ian is given a certain day rate. If he 
does the work in such a time, that 

time rate piece price 
he is paid for his time at the regular 
rate without premium. If he does the 
iob in less than this time, he re- 
ceives as premium half the difference 
between his wages for the time at. the 
regular rate and the  piece-work price 
Obviously the time allowances for men 


with different rates will be different 


for the same job 
do the 
low-rated 


day 
The highly rated 
work in than the 
When the work is 
in less than the standard time, the man’s 


Man 


less time 


must 
man done 


earnings are increased and the labor-cost 
of each job is reduced 
Compare the cases of three men, rated 


respectively at 20, 30 and 40 cents an hour, 


working on a job for which the piece 
price is set at $3. To earn their normal 
rates, the first man will take 15 hours; 
the second, to hours, and the third, 7.5 


hours 
Now, suppose each man does the job in 
The first does the 


His 


half the time allowed. 
job in 7.5 hours, saving 7.5 hours 
premium is therefore: 
(300 — 7.5 X 20) 
1 (300 150) 
75 cents 
hours at 
that 1s t 


saving 5 


The 


20 cents plus 75 cents premium: 


labor cost is therefore 7.5 


say, $2.25. The second man 
hours, and the third 
hours, will both make the same reduction 


man saving 3.75 


in cost; so that when each does the job in 


half his allowed time, the labor-cost is 


*It must be understood that the author 
discusses here the custom which obtains in 
Germany. It is there, we understand, the 
usual custom to give all new employees a low 
and substantially uniform day rate and to 
increase this periodically as the length of 


service increases, and without much regard 


to the man’s actual ability Ed. 


paid to men on coming out of their 
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the same, viz.: $2.25 in all three cases 
the working times being as follows: For 
the hours; for the 30 


cent 


20-cent man, 7.5 


man, 5 hours; for the 40-cent 


man 
3.75 hours. That is to say, the less skillful 
workman with the lower day | 


rate 1s al 


lowed a longer time than the highly paid, 
skilled man without increasing the labo 
cost Again, if we assume that all thre 
men take 5 hours for the job, the results 
will be as follows 
Rats 
Base Rate of Earnings 
Cents Cents 
Per Hout Per Hout Labor Cost 
20 40 $2.00 
30 45 2.25 
40 50 2.25 
he differences in the rates actually 
earned are not so great as in the othe 


systems, and the percentage of increase is 
greatest for the man with the lowest base 
rate. This appears reasonable, as he, be 
make the 
the 


the least capable, has to 


to do the 


ing 


greatest exertions work in 
same time as the others 
It the 


same rate of 45 cents an hour, the 


three men are all to earn the 


ir times 


for the job must be: For a base rate of 
20 cents, 4.28 hours: for a base rate of 30 
cents, 5 hours; for a base rate of 40 cents 
© hours Phe labor costs would then le 


~ r -o a _ 2 t ] 
$1.93. $2.25 and $2.70 respectively 


(Concluded next week 





Forging-Machine Dies. 
BEASLEY 


forging 


BY THOMAS 
Working for 
should generally be cast basic steel, as this 


dies machine- 
material is easily worked and can be de 
pended upon to last. I prefer it to tool 
steel, as the latter often cracks and peels 
off with little Tool steel 
has hard spots almost impossible to ma 


use also often 


chine. Cast iron is used quite extensively 
for these dies, and to illustrate the differ- 
ence between the two metals for this pur 
. cast-iron truss rod dies 


p ae * 


One pair Ol 
would last about three days and then had 
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nents, in very long upsets, and in 
this case the dies should be as long as the 


\ hole should be cored 


except 


machine will take 
through the center to pass a rod through 


to handle them with. The sketch, Fig. 1, 





gives the idea of the general dimensions 
for 1!4-inch rods upset to 1% inches, as 
used in bridge and car work, the upset 
A P) 
FIG. 2. ROUND PLUNGER. 
being 6 inches long. A V to guide the 


center of 
the plane 
In boring 


drill should be planed in the 


each face before removal from 
to serve as a guide for the point. 
these dies sheet iron strips 1-32 inch thick 
are placed in the joint before the 1%- 
hole is bored; this provides for the 
of the The 
moved before counterboring for the upset, 


inch 
grip 
should be re 


iron strips 


Front End 


S 


ent End 


oY ee . — 
Mi ee 5 gS 





Plunger 





6 ~< 3% 
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PSETTING ROUND TO SQUARI 


MG 4: 1 
is, 1f this is overlooked, the upset will be 
oblong and shy of stock on two sides, and 
full on the bottom. It will be 
noticed that counter- 
inches deep below the grip in the 
This practically 


lies. The 


top and 


there is a 1'4-inch 
bore 3 
back portion of the die 
doubles the working life of the ¢ 




















to be worked over, while the basic steel plunger in upsetting the iron wears the 
_ ae 
< & 4 ~ 8 -- + = 
Tage ~N 
~ a t 
“4 A 
ro (F ¥ x 
+ t 
/ ee 
‘ 
< 3 
L 
«im M 
FIG. I. DIE FOR ROUND UPSETTING 


on the same work ran six months and was 
still in good conditon. 

Perhaps the simplest dies for these ma 
dies mentioned 


chines the truss rod 


above. They should be planed in pairs 


are 
and perfectly square. The dimensions of 
vary, but 8x8x12 
good and will generally meet all require 


course inches is very 


outer portion of the dies quite rapidly and 
the end of the rod is left too large. This 
causes trouble when the work goes to the 
threader, as the end won't enter the 
threading The 


work this enlarged end down to the right 


dies counterbore is to 


size and answers the purpose nicely. It 


should be put in every pair of dies, as it 
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will save lots of time and trouble and pet plunger may break or bend, and it does a_ dies give a wide range of work, and the 
haps some sulphurous epithets bad job of shearing. The shear blade on product is all that could be expected. The 
The header or plunger is made accord- the plunger also should fit in a dovetail, shear blade and the plate on the stationary 
ing to the form of the header block, but as the screws holding it sometimes work die should be kept in good condition—that 
the most common form is like Fig. 2. The loose and cause a wreck if this is not is, good and sharp—and the work will 
A come from the dies in first-class condition 
| With these dies it is not necessary 
the gibbing plate should completely bend 
4 the iron to the right angle before th 
| L shear operates, but the point of th 
A should pass the shearing point on the sta 
tionary plate at least ', inch, and ther 
f 42 - the shear will do the rest as it carries th 
Fy] hot iron up against the stationary plat 
Moving Die to do the shearing off of the surplus stock 
i It often occurs that round iron has t 
be upset to square a given portion of it 
FL ag, Shank to length, and to make the corners fill out 
= Iron Bai - fasten in 
- nent ® square and nice the dies have to be made 
to upset the iron at least 3-16 inch large 
—_— | , ind it is then worked down to the proper 
20 — size in a different portion of the die. For 
? A Machinvat illustration, if we had a bar of 134-inch 
Stationary Die = round and one end was to be upset to 2 
Y ’ inches square and 5 inches long, it would 
~ 12 > he necessary to make the plunger 2 3-1¢ 
FIG. 3. BENDING AND SHEARING inches and the square portion in the dies 
end is cupped to hold the iron in line when k — 
the plunger hits it. These dies are about Upestting end Gripping end 
the simplest form used on these machines, 
but of course the machining and fitting ‘o 
should be as accurately done as with the I 
most complicated forms. The sharp co Stationary Moving moving Stationary 
ners should be filed off the grip end, but t 
the upset end should be left as it is bored 
For gibbing iron on these machines the . 
dies are more complicated, but ordinarily Q Ss é ( i 7h A 
yne pair of dies and the plunger will do for i'n 5x 5 } 
any size or width of iron if properly made ( c 
One plate will do for two lengths of gibs Compression Plate = i 
The dies can be made of cast iron, the ‘a C C Cc 
plunger of wrought iron and the plates : t 
of tool steel. Fig. 3 giyes the dimensions : . 
ind general outline. The gibbing plate on a ea a | a } =. 
the moving die and the cutter plate on the | ; 7 a 
stationary die are dovetailed to place and Plunger ; 
hould be a tight fit, with 1I-inch steel FIG. 5. DIE FOR “BACK RODS —FIRST ( 
2 ttle larg \ square p 
GC B tV — : “it . ' 1 
| F M Pest cnting gp f 
| Outlet D 
Leland Bive ici -_ 
| ‘ f ( et re 
Upset ] Grip “~ ‘ ¢ I 
ae | ‘ 1 ] 
| J the des Tae a ok 











} ( 1 t the d 
| en d g 1 a 1-32 incl c 
= 2 * ust be put between them before drilling 
“a | | ger d work freely in tl 
> Oe P ’ ’ ; ' 
}a> Piunve front end when the di ire clamped t 
gether nd the end of the plunger shou!d 
— he slig tly cupped to hold the ron 
ne; also the front end of the dies shou 
, : ; ‘ ; ’ v flared or beveled out to re the 
FIG. 6. DUPLEX DIES AND PLUNGERS FOR FINISHING “BACK RODS ired , 
plunger Tr] is very important 
screws to hold them in place The plate don In drilling for the screw holes in’ chines that have the plunger mechat 
on the stationary side should be just long’ this plate, care should be taken to hav vorn, causing the plunger to wabble in 
enough to allow the plunger to have a_ the screws draw the plate tight against action The back end or corners on tl 
bearing against the side of the die just the dovetail; this insures a good, tight job dies should be chiseled off rounding, about 


before the cutter does its work; if not, the and is a safeguard against accident. These inch radius, so that the hot iron w 














li some outlet in down to 
ze. What 
recesses 15S squeezed back to place again 
and the 


the dies 


squeezing 


little stock works into these 


the next turning, stock even 


tually comes out of smooth and 
the right size. 
The 


1 
nines 


dict s 
the 
upset 


designers of for these ma 


make 


will 


often mistake of sup 


posing that three or four 


I 


iron 
times its own thickness at one operation. 
The rule is to upset to double the thick 
ness at one operation and no more. 

\ die for “back rods” for switch work 
end A of a 


1 


3; given in Fig. 5, also one 

rod. This requires two sets of dies. The 
first operation consists in upsetting the 
piece from inch to 1 inch thick and 4 


as at B 
simple, being recessed out to the 


hes long, The dies and plung 

are 
size of the iron; that is,the stationary die is 
all that requires recessing, as the moving 
The plunger 
in this case is a special arrangement and 
ror \ 


die is used simply as a grip. 


inswers variety of useful work 
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work, and it is better in setting the dies, 
as one operation follows the other and the 


die simply has to be turned over and 


clamped up again 


Fig. 6 shows dies and 
the 


and blank before it is 


The 


plunger and punch must 


plungers 
from center to cen 
the 


punched space 


ter of be 
same as from center to center of the up 
setting and punching recesses in the dies, 
and the that 


punched out should be 1-16 inch larger at 


the outlet for plugs are 


the back of the die to ease the punch 
after its work is done. All forging ma 
chines that are made now have recesses 


in the header block for two punches, so I 
will not describe any form for this pur 
taking it for granted that the ma 


up to date 


pose, 


chine will be 





Some Handy Tools and Appliances. 


BY F. J. LE CARD. 
Fig. 1 is a tool for setting work quickly 
in the milling machine vise, and is espe- 


cially useful upon milling punches like the 


G ) J 


F 
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rWO SETS OF STRADDLE 


Che header block has four 5¢-inch holes 
n the corner to fasten the compression 
the plunger. The 
the the 


header block are for pins to pass through 


plate down tight on 


two 34-inch holes in center of 
the plunger and keep it from pulling out 
stroke. 


inch 


on the back The grip should be 
1-32 the for the 
‘riginal size of the iron should have 1-16 


ibout and recess 

nch taper to let the iron release easily 
ifter upsetting. 

The next step is to the dies to 

the the finished and 

to punch out the slot for the flange of the 

rail. This makes two distinct operations. 

i The dies used for the first operation can 


make 


upset stock to size 


be machined on the reverse side for this 
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MILLS. 


one shown in the sketch. The collet A is 
made to hold straight-shank tools, 5g or 
44 inch, with a taper pointed set-screw to 
There 
the 


enter holes in the shanks of tools. 


may be two or three holes to allow 
tools to be adjusted; and this arrange 
ment is better than depending on a flat 
tened side of the shank for the screw to 
bear against, as the cutter cannot push 
back. The shank B holds a straight-edge 


C, beveled down thin. After a cut has 


been taken to get a face line, say, like D, 
the cutter 
the collet, the straight-edge C 
against the face D and locked with the 
holding 
straight-edge close to the top of the work, 


is removed and tool B put in 


being set 


binding screw. Then by the 
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any line, say E, can be set very quickly 
and accurately to the cutting line by bring- 
ing it to the straight-edge. This is much 


more practical and reliable than using 


pointer from end to end of the lin 
cutting and trying 
Figs. 2 and 3 show two sets of milling 


cutters for straddling, surfacing and leav- 


ing a rib on the work. The teeth on F 
should be coarse, and the sides G of the 
cutters should have teeth. But the main 
feature is the provision for getting and 
A 
B 





! 


D! 


TOOL FOR SETTING WORK IN THE 


MILLER 


both 
In Fig. 2 this is done in eithe1 


keeping the correct space H in sets 
of cutters. 
cutter J or J individually by the adjusting 
screws K, there being three of these in 
each cutter. So / can be set for one width, 
and J, by being put in its place, for an 
other. 

The screws are set to the required posi 
tion by measuring with a micrometer from 
the end of screw to the opposite face of 


cutter, as indicated at L. 
In Fig. 3 the cutter / is adjusted by be- 


is | 
UTTER 
mae 


| 
— 
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FIG. 6 i M 
HOLDING WORK IN THE LATHE AND DRILI 
PRESS. 


ing rotated on the left-hand thread on the 
arbor, and is clamped by a right-hand nut 
threaded to a larger diameter on the 

This nut is flatted at opposite sides 
The other two cutters ar 
keyed to the smaller part of the arbor and 
held to a shoulder N. 
2 are also keyed to take the strain from 


bor. 
for a wrench. 


The cutters in Fig 
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4 COUPLE 


screws K. These adjustments allow on 
to grind the face mills and reset them 
easily with the micrometer, to compen 
sate for the metal removed in grinding. 
Fig. 4 shows a novelty in a clamp-dog 
The stock required for the driving-pin, 
say at O, admits of the extending of the 
bars at each end without increasing the 
swing of the dog or clamp; so that while 
the clamping screws in the inner holes 
make the tool stiffer for round work, put 
ting them in the holes farther apart gives 
the clamp more range for flat work. Then 
by means of supplementary feet fitting 


1 1 1 


holes at right ang Vinding 








eS 


FIG. I 


—~— 











FIG. 12 


HOLDING WORK WITH 





cn : 





amping screws, a good drilling stand 
rrmed. By using heavy stock, about 7, 
nd screws and post holes not over 7-I¢ 


nch, the sixteen holes, as shown, can be 
lade without we ike ng the bars This 
tand is very convenient for holding pun 


irilling 


6 and 7 show, to my mind the 


best all-round clamp to be had of its style 


[he screws on opposite sides of the clamps 


are a barbarism. Make the clamp bars ot 


inch, or better, 7¢- or 1-inch machinery 


steel, case-hardened after finishing. Make 


the distance from the central screw to the 


screw P and the rear screw equal; and 


get the holes for the screws in the center 


f the bars. Made in this way the lower 
rm can be swung round to furnish a flat 
base, if needed, as shown in Fig. 7. In 
g and a locating 


1 


this view a drill bushi 
point are shown as used for setting and 
lamping work to be drilled to a center 
punch mark. In Fig. 6 one advantage of 
the screw ? is shown, where work is 
clamped to a small drill-press table having 
at its underside a ledge that would inter 
fere with the ordinary clamp, unless a 
block were used below the platen 

In Fig. 8 is shown a stud with three 
nuts used in connection with a strap and 
jack-screw for holding work on the lathe 
face-plate or drill-press table. In Fig. 9 


THIN METAL STRIP 


‘ 7 


tud with two nuts is used as a re 


dd shaped piece while drilling 


The right-angle clamping piece is used in 


n with a Besly clamp at a in a 


‘) 


T= 


IG. 14. A CLAMP AS AN OUTBOARD PPO 











4 M 


horizontal position, and at b in a vertical 
one. 

Fig. 10 shows a thin piece being milled 
on the edge. This is secured with Besly 
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clamps at the ends to a thicker piece, and 
to two upright strips resting on the mill- 
ing machine bed, the two long pieces being 
held at the middle in the vise. Figs. 11, 
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Fig. 13 shows the method of holding a 
piece of work with two clamps in oppo- 
site positions, for drilling purposes. 
Fig, 14 is a clamp in a class by itself, 


‘ 


ir 


— 











FIG. I5. 


12 and 13 illustrate other ways of using 
the same clamps. In Fig. I1 a piece re- 


quiring slitting with a thin saw is held 
vise, 


in clamps gripped in the while in 





— 


i 
é 





| 
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CLAMP WITH ADJUSTABLE JAW. 


for supporting jig work, etc., while being 
drilled. The extra hole at c is for a dif- 
ferent position for screw d. 

Fig. 15 explains a very good clamp bor- 


4 







~ 
- 
~ 
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Factory Schemes—Three Special Lifts. 
BY S. A. WORCESTER. 

The economy and success attending the 
use of a special lift for binders suggested 
the use of specially designed lifts for other 
lines of work. The lift shown in Fig. 1 
is for hoisting the cutter bar of the mower 
from near the assembling bench to a point 
near the painting tank on the second floor. 
The sliding crosshead, with its two-hook 
eB T-shaped 
which slides in a guide formed by the 
two angles L L and the 4-inch face of the 
4x8-inch wooden guide CHG. The hoist 
ing mechanism is a worm and gear ar- 
rangement with an overhanging rope drum 
18 inches in diameter, with the usual auto- 
matic brake and belt shifter operated by 
adjustable nuts on the drum shaft. The 
belt shifter is operated by hand by the 
pull P, the swinging dog S PD or by either 
one of which rises 
when the other is depressed. The belts 
and brake are operated at the extremes of 
sshead projec- 


arms has a_ long shoe 


of the two treadles 7 


crosshead travel by the cr 


: Fs 
: 
3 
r 


Wy 








Ve 7 
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Fig. 12 a heavy cut is being taken on one’ rowed by all hands where it is owned. tion §P striking either the treadle T or 


piece clamped to another, and held by the 
In this way, as repre- 
be cut very thin. 


clamps in the vise. 
sented, the stock can 


The adjustment of e covers one of the 
steps f; the piece g is tipped up as it is 
moved from step to step. 


the top stop TS. As fast as the cutter 
bars are assembled, iney are pushed on to 
the two-pronged hooks T H P, which hang 
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on the hooks of the crosshead. Four bars 
are shown on the upper hook. When the 
upper hook is loaded the workman presses 
the proper treadle and the crosshead as- 
cends until the lower hook is at a conven- 
ient hight for loading, when he stops it 
by pressing the upper treadle until the 
lower one rising stops his foot at the 
horizontal position of the two treadles. 
He then loads the lower hook as fast as 
the bars are assembled, and when it is 
full he presses the proper treadle and sends 
the load up. The crosshead is stopped by 
the swinging dog S D at such a hight that 
the painter can swing the trolley hook 
T H into the hook TPH. He then, using 
the pull P, the CH 
enough to leave the load hanging on the 
trolley, which he then pushes out of the 
way toward the painting tank. Then, by 
turning the dog SD out of the way and 
pushing S R down, the crosshead is hoisted 
until SP strikes the top stop, bringing 
the lower two-prong hook to the proper 
hight for transferring to another trolley 
which he has brought up. This load hay 
ing been pushed out of the way, he hangs 


lowers crosshead 


two empty two-prong hooks on the cross 
head and sends it down for another load, 
turning the dog S D as soon as the cross 
head has passed so as to stop the next load 
at the The 
guides GG prevent the bars from swaying 
to foul the hatchway. This lift 
slowly, about 25 feet per minute. 
The wheel lift, Fig. 2, 
lifting the harvester main wheel, 32 inches 
in diameter and weighing about 150 
pounds, from the assembling floor to the 
The endless sprocket chain 


lower unhooking position. 


travels 


was designed for 


paint room. 
S C running over the idle sprocket / S and 
the driving sprocket DS, is driven by the 
gears G and P in the 
arrows. The wheel lV being laid on the 
knee K, as shown by dotted lines, and the 
machine set in motion, the hook H, which 


direction of the 


has two prongs spread about 5 inches, 
comes under the upper side of the whee! 
rim and takes the wheel up with it. Or 
arriving at the stopping point the 
W strikes the arm of the bell-crank latch 
BCL, lifting it and releasing the shifter 
handle SH, 


down by the spring S. 


wheel 


instantly drawn 
This lifts the shift 
er rod SFR which shifts the driving belt 
through its crank connection BC to the 
belt shifter B S and applies the brake shoe 
BB by its connection to the lever B/ 
The painter now swings the double trolley 


which is 


hook under two opposite spokes of the 
wheel W, and depressing the lever /. and 
latching it raises the wheel clear of 
lift hook and runs the trolley and wheel 
off toward the painting tank. He 
raises the shifter handle SH. 
caught and held by the latch BCL. This 
releases the BB and the 
belt at BS on to the tight pulley, setting 
the chain in motion. The door D, which 
appears too wide to drop past the wheel 
W, has a large curve in the edge next to 


1 
the 


then 
which is 


brake throws 


the wheel so as to leave some opening 
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and allow the door to fall before the 


wheel has stopped. The guides GG pre- 
vent the wheel from swaying unduly. The 
countershaft could have been dispensed 
with and the tight and loose pulleys placed 
on the pinion shaft if the line shaft had 
been conveniently near, but such was not 
the case. 

Fig. 3 is used for lifting three mower 
frames, on trolleys, from the assembling 
and testing floor to the painting floor. The 
decision to paint the mower one color and 
the wheels another by immersion, using 
two separate overhead trolley systems, 
one for wheels and one for frames, neces 
sitated a general remodeling of the as- 
sembling, testing and painting floors of 


the mower department. The new features 


a én eel? 
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FIG. 3. SPECIAL AIR LIFT. 
include new run-off or testing stands, 


belted and arranged to clutch the mowet 
The mower had originally been as 
wheels on, 
of them. It 


axle 


sembled and tested with its 


using the driving belt on one 
occurred to me that the wheels and frame 
hung separately on trolleys would occupy 
ess floor and be much l 


space more easily 


handled than by trundling the frame 


around the floor with the wheels on. So 
with the new arrangement the whgels are 


not placed on the mowers until the las 


thing before taking them to the ware 
house. Among the other new features 
were included SS, overhead automatic 


trolley switches, four dipping tanks with 


counterbalanced dipping arrangement 
shown at page 175 of the AMERICAN MA 
the lift, here 


shown, and three special counterbalanced 


CHINIST, special Fig. 3, 
lowering devices for letting mowers from 


the trolley to the floor when packing for 


> 
els 


frame with its 


The 


gears is lifted from the assembling stand 


shipment mower 
by a special lever trolley similar to that 
shown in Fig. 2 but having a hook of 
different The frame is then run 
to the “run-off” tested. It is 
then taken on this lever trolley to a rail 
and about 


shape 
over and 
il Rk, Fig. 3, 
On R hang the 


parallel with the ra 
5 inches from it 
trolleys belonging to the painting 
the floor. The 


weighing about 300 pounds, is then trans 


away 
empty 
mower, 


system on upper 


ferred by and from the lever trolley to 
the plain painting trolley, and as soon as 
three are thus transferred they are run 


LKR, as 


shifter rod, not shown, operates the valve 


on to the lift rail shown \ 


of the air lift by suitable connections and 
has dogs which are struck by the cage at 
the top and bottom of its travel. The two 
safety arms S 4 are held over the rail by 


springs and prevent the trolleys from run 


ning off while the cage is in motion. They 
are thrown out of the way by a connec 
tion which strikes cams at the top and 


bottom of the cage’s travel \ projection 


at each end of the lift rail 1 Rk, and be 
hind it. enters a suitable socket on the 
back of the rails R, PR and ER, and 


brings the lift rail to exact alinement 


with the others When the three mowers 


arrive at the top the runs them 


on PR tank 


and pushes three empty trolleys from ER 


painter 


away toward the painting 


on to the lift and sends it down for an 


other load 





A Boy’s Early Shop Experience. 


following was related at a recent 


The 


meeting of the Western Railway Club by 


Mr. J. F. De Voy, M. E., of the Chicago 
Milwaukee & St. Paul Railroad 
“T have been thankful in my personal 


experience that, when a boy of about six 
teen years of age, I received a lesson from 


my employer that has never been forgot 


ten [ was doing that in business hour 
which I should not have done, but he came 
ne in a kindly way and laid his hand 
mn my shoulder, with the remark that that 
would 1 iness hours, that | 
should do my worl The response came 
quickly that my work was done, and he 
said te Ine Then he p someone else do 
S ‘ e answer came quickly 
g: nnot do that; I earn all I get.’ 
in response inquiry as to what my 
agt ere ud [Two dollars a week 
nd yard myself.’ His hand went 
ulder again in a kindly 
way ind he said You are the best boy 
we ¢ had, I think, but just as long a 
v" niv try earn just what you get 
you never will get any more,’ and I have 
been, oh, so thankful, and I am to-day 
nd I bear tribute to that man’s mem 
for saying those things to me, and saying 


them kindly, because I went to work, and 


it was not very long after that that my 
wages were considerably ncereas¢ 1 I 1 
my part and he did h 
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An Electric Grinder. 
BY F. C. MASON. 
describe an elec- 


I designed 


In this article I will 
tric grinding machine which 
and built, which has been giving excellent 
satisfaction 

I wanted a strong, compact machine, 
which I obtained by the use of a modifi- 
old Siemens type of field. 
type of field I will admut 
efficient machine 
but 


cation of the 


rhe 


gives a 


ironclad 
with no 
the 


few 


more 


external magnetism, nevertheless 


advantages of that type of field are 


and its disadvantages are many, one of 


the chief disadvantages being the bulk of 
the field, which keeps the armature away 
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fore cut the stock into squares about 35¢x 
35¢ inches, punching a 34-inch shaft hole 
in the center, which should be a good, 
For armature heads use 3-16 
the being 3% 
inches in diameter, one being drilled and 


clean job. 
inch boiler plate, heads 
the other tapped with a 34-inch hole, the 
latter having 20 threads per inch. Make 
a short mandrel like Fig. 4 and put on 
the boiler plate head with the drilled hole, 
then the disks blanks, tighten up 


with the tapped boiler plate head and turn 


and 


all down to 3% inches diameter. 
Next lay out the 34-inch holes for the 


winding slots by scribing a circle on each 























end, as it will be necessary to drill the 
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from the work and necessitates the use of 
a larger wheel than necessary or the turn 
ing of the machine around at an angle 
great enough the field to the 
work. 

The general construction of 


for clear 


this 
gO 


ma- 


chine is simple, and I will not into 
details, rely chiefly on the 
drawing as being self-explanatory. The 
armature construction and winding will, 
however, The 
armature proper is built up of thin char- 
coal electrical Stock of 
about 24 gage will do nicely. If but one 


lengthy but 


need some explanation. 


iron or steel. 


machine is to be built, it will not pay to 
make a die for a single armature. 


There- 





\ HOME-MADE MOTOR. 
holes from each end to bring them in pet 
fect 


after reaming, mill '-inch slots or open- 


alinement. Finish by reaming, and, 
ings from the periphery into each hole, to 
the when winding. 
After milling remove the disks from the 
mandrel, clean thoroughly with gasoline 
and paint them with shellac or armature 
varnish assembling. After 
sembling the disks on the shaft insulate 
each slot and the ends with hard fiber 1-64 
thick, or, preferably, flexible micanite. 
When the armature is wound complete, 
each slot will contain forty layers of No. 
23 double-covered magnet wire. Cotton- 
covered will do, but silk-covered is prefer- 


pass wire through 


I ye fc re 


as- 
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able. Designate the slots by numbers 
from 1 to 20. Start in slot 1 and, leaving 
the starting end of the wire protruding 
about 4 inches, wind to the slot diametri- 
cally opposite (or slot 11), winding alter- 
nately on each side of the shaft for bal- 
ance, as sketched in Fig. 5, until there are 
twenty layers—that is, ten on each side 
ot the shaft. 
make a loop about 3 inches long and twist 
it for a commutator Next wind 
from slot 2 to slot 12 twenty layers. Bring 


Bring the wire up to slot 2, 
lead. 


the wire to slot 3 and make a commutator 
lead. Wind from slot 3 to slot 13 twenty 
layers. Repeat the operation from slot 
4 to 14, 5 to 15, 6 to 16, 7 to 17, 8 to 18, 


Hard Fiber 
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FIG, 6 


g to 19, 10 to 20. This will give twenty 
layers in each slot with ten commutator 
leads extending all from one side, and 


the armature is exactly one-half wound 

Continuing, wind from slot 11 to slot 1 
twenty layers, bringing the commutato: 
lead to slot 11, slot 12 to 2, 13 to 13, 14 
io 4, 15 to 5, 16 to 6, 17 to 7, 18 to 8, 19 to 
9 and 20 to 10, bringing out a commutator 
lead each time and twisting the last wire 
to the starting end. This will give two 
distinct coils (or circuits) in each slot of 
twenty layers each and a double commu 
tator lead from each slot. 

There are other methods of winding, 


but I consider this one as the best. It is 
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not necessary to cut the wire from start 
to finish. The leads are connected to the 
‘ommutator on the quarter—that is to 
say, instead of connecting them directly to 
the nearest segments, bend the leads 
iround helically one-fourth turn and con 
lect in rotation by soldering. It does not 
make any difference whether you lead to 
the right or left 

The field coil is wound with No. 29 
double-covered magnet wire Make a 


spool of hard fiber to wind on and wind 





OLDS MOBILE CRANKSHAFT 


FIG. I9 


n the lathe, evenly so as to get as much 
wire in the given space as possible. The 
starting and finishing end of this coil 
hould be soldered to a piece of lamp cord 
or leaders to connect up by: about 12 


nches long will do 


\fter finishing the winding, put on ; 
layer of 1-16 cotton cord on the outside 
for a protection to your winding. Shellac 
this 

Fig. 6 shows a diagram of the connec 

ns for the finished machine to provide 
tor starting it, which avoids the rheostat 
ir starting box With the single knife 
witch the field is cut in first, and thi 


lastly when the knife is cleat 


irmature 
lown, as per dotted lines in Fig. 6 

This machine does not have an indepen 
lent slide movement, but 1s used in con 
nection with a compound rest for angular 
grinding. For fastening to the rest I used 
t small angle-plate fastened to the field 
and slotted so as to be adjustable for 
hight, and a bolt to go into the T-slot of 
the compound rest. I put the motor shaft 
m the lathe centers, loosen the angle 
plate and let it drop to place on the com 
pound rest and tighten up. This leaves 
the motor shaft exactly the right hight 
ind parallel with the lathe centers. The 
motor shown runs 4,000 revolutions pet 
minute and will develop fully 34 hors« 
power. It also makes a very substantial 
and handy bench grinder when not in uss 
for circular grinding 

{This motor is not, of course, offered 


as a specimen of high-grade design nor as 
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a machine of high efficiency, but as a satis 
factory working machine that can be 
made by the user Ed 


Automobile Construction—VII. 
BY HUGH DOLNAR 
Phe crankshaft must be an elaborate and 
1] 


well-finished construction in even the very 


implest form of explosion-motor driven 
vehicles. With the single-cylinder engine 
there is one crank wrist, with the shaft 


extending on one side for a journal and to 
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ls 1 ive W t 1 ( \ i 
inced nay ( ind i 

I ¢ ila ( welgl { is des rec \ 
be cas n the cl ck dy ind ‘ 
pieces {BCD I] I gh castings \ 
the screw hole cast 1 hem, can b vdade 
nt he balance as good as it can be 
made. This chuck is smooth and round 


s very stiff, holds the shaft in the 




















WRIST TURNING. 


carrv the valve-action gear and watel 
circulating pump. On the other side the 
shaft must be quite long, to give space for 
two journals and the speed-change gear. 
The crankshafts are first roughed out 1n 
the lathe to fit the fixtures shown in Fig 
19. This is an ordinary lathe operation 
The flat 


: i : 
edges of the crank arms are finished by 


on centers, and is not illustrated 


: ; ] 
either milling or planing. Fig. 19 shows 
the operation of finishing the crank-wrist, 

~ 1 1 - 
the special fixtures being a heavy plate 
screwed to the lathe spindle nose, and a 
| 


centered arm, the hub of which is fastened 


to the short end of the shaft with quartet 


ng set-screws, the arm center taking the 
tail-spindle lathe center, which is in this 


case, I believe, not a pointed center, but a 
cylindrical end fitting a hole in the steady 
ing arm, so that no end pressure is put on 
the shaft It will be observed that the 


heavy hub on the face-plate is not counter- 


] It will be noticed that this fix 


alanced 
ture hub is cut with three cuts, and the 
shaft is pinche 1 with two heavy screws 

It may be worth while to give a littl 
space to a good form of construction, as 
shown in Fig. 20 

In general terms the most desirable form 
for a lathe fixture is cylindrical, so that it 
may be finished smooth enough to wipe up 
readily, and will not cut off fingers or oil 
can spouts or break files as it runs 


The cap is made separate from the body 


and closed down on the work with four 
pinching bolts, all as shown in Fig. 20, and 


thout each bolt is a short-coiled spring 
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FIG, 20 SPLIT CHUCK 


Poss ble manne r, and gives Opportunity t 
is good balancing as is possible 


Finishing the wrist may throw. the 


crankshaft out of true more or less, and 
the final finishing of the crankshaft t 
its several diameters is done after the 


wrist has been turned, by clamping 


ingle heavy U-shaped clip, pinched by 
single large screw on the crank flat 
clearly shown in Fig. 21 This big eli 


is heavy enough to balance the wrist ai 


serves to hold the il 


haft ery firmly while sizing the e1 





FIG 2! FINISHING CUTS ON OLDSMORIT!I 
CRANKSHAFT 
gives a crank balance, and is a_ very 


handy, simple thing, reliable and effectiv 
I saw no heating of crankshafts on the 


testing stands to indicate that thes« 


der little crankshafts were not as pert 
ly in line as need be 

Phe Oldsmobile crankshaft is complete 
by the addition of two heavy balance bob 
which are notched to fit the crank ar 


and each secured with a single screw 








shown in Fig. 22. The weight of the 
crank balances was of course ascertained 
by trial, and is very accurately applied, 
so that the motors run all alike, with al 
most no vibration at all. The flywheel is 
very heavy, as the motor drives the shaft 
only one-quarter of the time, and _ the 
wagon and motor must be driven by the 

















FIG. 22 OLDS MOBILE CRANKSHAFT, 
ASSEMBLED 


flywheel the other three-quarters of the 
time 

Having the completely assembled crank 
shaft, and the finished and babbitted cyl 
inders and crank boxes, the motors are 
very rapidly assembled on wooden frames, 
seen at the left in Fig. 23, scattered about 
the floor The rough “horses” serve 
merely to hold the cylinder upright while 
the crankshaft and flywheel are put in 
place in the crank-box journals, thus fit 
ting the motor to be located on its own 
frame, where it is supported on_ three 
pads, one under the cylinder, carried on 
the cross-member of the angle frame, 
flange inside; one under the front part of 
the crank box at its extreme end, these 
two forming the principal supports for the 
engine, which is set on the frame by 
measurement, not on finished surfaces, 
and not touching the frame, but blocked 
up in correct location in reference to the 
frame outlines, with space enough be 
tween the bearing pads of the engine and 
the inside horizontal frame flange to per 
mit the vacancy to be filled with fusible 
metal. The engines are very quickly 
placed, the spots where the soft metal is 
to be poured are surrounded by dams of 
pla-tic material. The pads, front and 
rear, on the cylinder and crank box are 
quite large in area, and as the filling metal 
used is undoubtedly of that easily fused 
‘omposition which expands in cooling, the 
seating of the engine on the '4-inch thick 
steel frames gives the very best support 
vhich could be obtained by any method 
vhatever, as will be made evident by a 
very brief recital of the conditions. The 
inotor and its crank case, coming together 
on finished surfaces of considerable ex 
tent, form a very rigid and substantial 
structure when they are bolted together, 
ind take the crankshaft with no distor 
tion, in the jig-babbitted shaft bearings 
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The flat angle-steel frame, a mere un 
braced rectangle, is very strong, but has 
no vertical stiffness to rely upon, and has 
no metal to spare for finishing cuts, as it 
is uniformly % inch thick. Of course the 
frame could be pulled up to the cylinder 
pads with the bolts very easily, but this 
would set up strains which could not fail 
to be hurtful at some time in some way 

Instead of this forcing, the frame lies 
perfectly free on the erecting stand, and 
the motor is supported, also perfectly 
free—say 144 inch, or less, free of the 
frame—and correctly located with the 
frame, then the dams are placed about the 
pads and the seats are poured with the ex 
panding metal, which gives a perfect fit 
ting between the motor and the frame at 
an extremely small labor cost. The hold- 
ing bolts are in place when the seats are 
poured, and as the metal cools instantly, 
and the job is completed by merely screw 
ing the holding bolt nuts down hard, the 
job is done in next to no time at all, so 
far as the relative locating goes. 

There is some hand fitting done after 
ward in placing the cylinder head, tanks, 
change gear, and so on. The out-board 
crankshaft bearing pedestal is also sup 
ported on a soft metal pad, same as are 
the tank-stand feet. Thus the melting 
ladle and a little fluid metal do the 
fitting of the engine and all its parts to 
the frame, and effect a perfect union be 


tween a heavy, rigid piece and a large, 
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ing trundled along like wheelbarrows on 
their own flywheels. 

There are about forty stands in the test 
ing room, which has a cement floor, with 
good drainage, and has three or four men, 
who keep the stands pretty well filled 
with motors, making a very noisy place 
of this department. 

At one side of the testing room are two 
stands, where all of the motors are run 
for some time with the cylinder oil cups 
in place, and a stream of water from the 
force pump at the left rear delivered from 
the hose, seen supported above the cylin 
der in Fig. 24, flowing into the water 
jacket opening on top of the cylinder, 
which has a handful of waste laid around 
it to keep the water from spattering. The 
motors are belt driven on these’ two 
stands, and the pistons are run in the 
water and oil bath, which flows down 
into the large pan below, and is pumped 
over and over again by the belted force 
pump. The surface of this water and oil 
has a thin scum of what looks like plum 
bago or stove polish floating on top of it, 
and the result of this operation, which is 
not very long continued, is to polish the 
cylinder bore and piston rings very nicely 
indeed. 

Fig. 25 shows one side of the testing 
room, about which a book might be writ 
ten, as here the whole engine is_ thor 
oughly tested; which means that every 
part is made to do its duty perfectly be 











FIG, 23 PART OF ROW OF ASSEMBLING 


Hexible piece with no strains and no dis 
tortions, in the most perfect manner and 
at very low cost 

The Oldsmobile motor frames simply 
lie on top of the erecting stands, and as 
soon as a motor is completely assembled 
it is put down on the floor and run out 
towards the testing room, the motors be 





STANDS FOR OLDSMOBILES. JUNE, 1903. 


fore the motor is passed over to the 
wagon assemblers 

Some of the motors started at the first 
attempt, to my untrained eye, seemed 
exactly right in every way from the start 
and were hardly touched at all, simply 
ran through their test, and were passed 
along to the wagon assemblers. Others 
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had a good lot of t os « 
before t ey showed | right ()} MIT'S 
more gaging would have made more m 
formity; whether the grand total w 
show better at less « 
more cost, could only be de 
very large outlay of 1 \ da very 
long trial in actual work I can say 
nothing about it 

Ten years from now \ be a great 
deal easier to tell what the really best w 
to build automobiles 1s One thing 1s 


pretty certain; there is an 


mand for cheap, g 
will do their work as well as the Olds 


mobile does on the road 





Shop. 
BY CHAS. B. MAGRUDER 
R. H. Smith at page 


pag 
interesting to all 


Laboratory vs 


Phe article by 74 0n 
this subject connect 


ed Whether 


the laboratory or shop method is best de 


was l] 


with mechanical education 


perds upon the object of the instruction 


and the character of the students 
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f nbina tf the two methods is 
dvisable Where student intends to 
pursue the w further in the shops or 
1a tecn ( 4 his course sii 1 
somewhat differs 
St < s s Mr. Smit Ss are 
pick I ( s¢ da \ school By ie 
n thev eget machine laborat \ 
t TH1¢ wl V« ere the ns 
have ° tin ind for purposes 
VOrTkK ] ee! weede ) 
Chey nave reaches certain degree ot 
tu \ eir minds i\ ree tra ‘ 
m ¢ dh d d re nm tine rest poss ble 
mdition ‘ ve struction, and they 
have LiSsoO ided spur due 1 the fac 
hat the legree depends upon a mark 
from this « se as we is trom. the 
ther s 11@s Phat the laboratory cours 
irouses enthusiasm with men whi ( 
n for business is not surprising s 
a quick means to an end They get a 
great number of principles in an amazingly 
short space of time under an enthusiastic 
nstructor and their heads swe propo 








FIG. 24. OLDS MOBILE 
For technical students who have but a 
limited time to devote to the study of 


machine-shop operations the rapid, system 
atic and progressive method pursued at 
the institutes of technology is perhaps the 
best. 
a course of this character in a given time 


More principles can be worked into 


than by the shop method 

For the trade of 
the two methods of instruction would be 
Let 
be put into the shop or laboratory and be 


school a combination 


more beneficial to the student him 


given a course of exercises to bring out 
the of 
work and then, having acquired a certain 


fundamental principles machine 
degree of skill, he will be prepared for the 
more complex problems of machine con- 
struction 

For students cut the 
Where a boy 


its 


manual training 


course to suit the student. 
is taking the course for educational 


value and not for practical purposes, care- 


“RUNNING 





STANDS.” FIG. 25. ONE SIDI 
tionately. They feel when they get through 
that course that they know just about the 
whole machine business, but, as very few 


of them go into the shop directly to have 


the idea abruptly knocked out of them, 


ate 
gradual decrease in 


and as the 


hat that comes from office work is not 
very perceptible, no great harm is done 
The course is designed to teach the fun 


damental processes of machine work, and 


does it well. The engineer can learn shop 


methods from observation of the applica 
tion of those 


The 


great 


principles 


trade schools have a 
deal time to 


Taking the Williamson 


students of 


more devote to trade 


work School as 
example, the boys are not of the 


mental calil 


a fair 


same ver as those of the insti 


tute of technology. Many of them have 


been at work for several years and have 
had, in some cases, no more than grammar 
‘hoo! work. They are of about the same 


9 . ‘ S ‘ I 
‘ 4 1 ( ~ 
fy f } , c ‘ 
s ! ( st p t ( 
( l ( c\ \W I l 
lesireé 
these « vet i < ; 
\ ( Irses Lilt p . )) 4 
\ 1 be advisabl Mo t est 
te e ea ‘ | nb , , P 
ms 1 tiie t Tt te noioxgy { 
( quis cs pp { Wal >| cau Oo the 
necessary wicdg the \ 
cCours¢ I exe SIN 8 et 
processes, ¢ fined as far as possib he 
n practi example t the ide 
ved, sl Id | ised By caret 
1 pa s I ( ict i 1s¢ 
aent ¢ ¢ | di vive thre elem \ 
processes 1n exac Vy the same rae t 
i woOTYV =« S¢ \1 V mie inic ¢ 1 
p t good examples of straig 
ind pe ng, fitting, thread cu g 
OT g ] ng vl ling nd pla 2 








OF OLDS TESTING ROOM jUNI 1GOo3 
whi he student ca ‘ in ust 

him It is easier to think of exampl 
than to get them systematically graded, 
but the latter can be done After the boy 
has gone through this by class instructior 


et the application of the principl 
made to different complex parts of 
chines, and finally to a complete machin 


\ systematic cour toolmaking can b 


se n 


on with the other work, and many 


carried 


general machine and 


principles of 


onstruction be taught to advantage 


rhe 


harder to interest 


lass are ra 


students of this « 
than those of the 


tute of technology and requir 


work on the part of the instructor. P1 
which the col 
be 


the proper solution of whic! 


lems of discipline arise eg 


would required 1 


instructor never 


meet, and on 


depends, in great measure, the succes 
f the 


Phe 


instruction 


students of the manual! training 





220 


school are younger than either of the 
foregoing and have to be handled very 
differently. Some are there to learn, and 
others are in the course and cannot get 
ut of it. With this class of students dis- 
ipline is one of the most important con 
siderations. A course has to be devised 
that will keep all interested and employed 
There are many among these pupils who 
have neither ability nor inclination toward 
mechanical work, and they furnish the 
hardest problems to deal with. To give 
this sort of pupil much work by the la- 
boratory method, leading to nothing to 
show for his work except his own skill, 
means disciplinary trouble for the teacher. 
rhe boy must be given something that 
will keep him busy and interested, and 
here is where the mechanical toy or small 
inachine or piece of furniture has its 
place. With careful selection and design, 
enough mechanical principles can be 
brought in to make it worth while. All 
teachers know that one or two pupils in a 
class who have no interest in their work 
can make it very disagreeable for all con 
cerned. It would take an exceptional 
teacher to hold such a class with the 
laboratory methods exclusively. 

* The most enthusiastic supporter of the 
laboratory method of instruction would 
be apt to modify his views if he were to 
take charge of a manual training class 
with several minds bent upon mischief 
and rebelling against the requirements of 
the course. I question whether the author 
of ‘Laboratory vs. Shop” would retain 
his views after a few years with manual 
training school boys. 

My opinions are not wild guesses, but 
are based upon three years’ work at the 
Williamson School, a special course in 
laboratory instruction at an institute of 
technology under the author of the above 
mentioned article, one year as a teacher 
of manual training at the McDonogh 
School, Maryland, and four years as a 
machinist and toolmaker. I can be found. 
if you look in the right toolroom, at my 
lathe fifty-five hours each week. 

The question of mechanical instruction 
is such a wide one and the conditions are 
so varied, that iron-clad courses are not 
advisable, and every teacher has to work 


out his own course to suit the conditions 





Compressed Air Drives a Steam Fire Engine. 

Norwich, Conn., is the one city in the 
United States which has a Compressed Air 
Power Company. The air is compressed 
by power derived from the Shetucket Riv- 
er four miles from the city, a pressure of 
go pounds being maintained in the mains. 
The chief of the fire department of the 
city recently connected one of the steam 
fire engines to the air supply and ran it 
very satisfactorily for more than an hour. 
\s an addition to the fire apparatus of 
the city, it is proposed to mount one or 
more steam pumps upon wagons and to 
hold them for emergent use to be driven 
In the trials with the 


by compressed air 


x and y 
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steam fire engine, although the exhaust 
pipes were soon thickly coated with ice, 
there was apparently no internal choking 


to interfere with the running of the en 


gines 





A Graphic Solution of the Open-Belt Cone- 
Pulley Problem. 


BY LUCIEN E, PICOLET 


The analytic relations of the diameters 


f cone-pulley steps for open belts have 
been very amply treated in these columns, 
and it is not the purpose of the writer to 
review the analytical side of the subject 
further than to properly present the graph 
ical solution in hand. This is a modifica 
tion of one published about twenty years 
ago* and, althouga of greater merit than 
similar devices of more recent date, is 
now apparently forgotten. The solutions 
given heretofore, both graphic and ana 
lytic, disregard the belt thickness leading 
to a very appreciable divergence from the 
predetermined velocity ratios, while the 
one given herewith is readily adapted to 
include this factor without added com- 
plication, giving results exact within the 
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Usually @ is small and the error is small 


: : : D—d 
in taking ~=sin = —>— (3) 
Alsocos.@~= |1—s'n.2g@=!1 — 
N . 
i(D—d)? 
nearly and cos, ~=1 — Sc: (4) 


Inserting the values of (3) and (4) in 
(2) and reducing: 
(D—d\? 
S c* (5) 


As the belt length must be constant for 


m4 
L=, (D+d)+2clit+ 


all diameters 
a (D—d)?, _ 
Le = (D+4)42¢\1+ 37 |™ 


(~+—y 

> (ety) +eetr+ 8c? } (6) 
And finally we have: 
(+—v)?—(D—d;? 

ee +r+y—(D+d) 

= © 7) 

If, for a given value of c the variable 

values of x and y be plotted about the co- 

ordinate axes x x and yy in Fig. 2, the 

resulting curve o/ is a common parabola 

This follows from the condition that an 


: 
ann ee 
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FIG. I. 


limits of error of the formula it represents 
and of graphic analysis. 

This formula, due to Rankine, is an 
approximate one, but has been shown to 
be sufficiently accurate for all purposes 
of practice and may be derived as follows: 

Referring to Fig. 1, 
¢ == distance between centers of driving 

and driven cone; 
Dandd 


steps; 


the given diameters of opposite 


= the diameters of any two other 
opposite steps; 
(=the angle, in circular measure, made 
by the belt with center line; 
lL. =the total length of belt. 
Then for constant length of belt 


L= (=-9) d+ (*+4) D+2¢ 


ces, (1) 
L=7(D+4)+9(D—d) +2¢ 


cos. ~ (2) 


*By H. W. Spangler, U. S. N., in Journal! 
of the Franklin Institute, February, 1883 


NOTATION. 


equation of the second degree between two 
variables represents a parabola when the 
terms containing the second powers of 
the variables form a perfect square, which 
is the case in (7). It only remains to find 
the co-ordinates of the vertex and the 
direction of the principal axis to transform 
(7) into an equation of the form y* = 
mx, which is very easily constructed 
Solving (7) for y and making 2t™c = k 
for convenience in writing, we have: 
hkA—2x)?—4gla?teax— 
yar +Vk(D+d)—(D—da}? 
, (8) 
From which it is evident that the bisector 
of all chords parallel to the y axis is the 
hk 
2 
ordinate axis and having for its y inter 


line xr at 45 degrees with the co- 


ee ee ; 
cept —. The principal axis which must be 
2 


parallel to this is, then, a line at 45 degrees 
passing through the vertex. At that point 
a tangent to the curve is perpendicular to 
the axis and has therefore a slope of —1 
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The slope equation of (7) is: 


au 
dy dx 2x—2v+h 
dx~  du~” 2y—2x+hk 
dy (9) 
At the vertex this is I, and making 
dv - —1 in (9) we have 
ax 


# v 


and the axis is a line +’ +’, at 45 degrees 


with xr, passing through the origin as in 


Fig. 2. 
Making + = y in (7) the co-ordinates 
of the vertex are: 
D+d (D—d) 
juga = + 
2 47™cC (10) 


To transform (7) to an equation about 
x'x' and tangent at the vertex y'y' we 
substitute for # and y: 


x +," 4 D+d 4 (D—d)? 


V2 2 4c 
at te 2 
sane is 4 Dt+d (D—d)? 
V2 2 4c 


(11) 
Inserting these values in (7) we have 
after reducing: 


yi2=—V2nmce7r! (12) 
It will be noticed that (12) is indepen- 
dent of the given diameters D and d, and 
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gm parallel to ba equals bo and 1s the 
x axis for the pulley diameters, while the 
the y 


the 


perpendicular to it through m is 
axis—that is, the 


curve o 1 represent the proper pulley diam 


co-ordinates of 


eters for constant belt tension. 

From Fig. 2 the ratio of the diameters 
of two opposite steps, as Vi/k , deter- 

r meg 

mines a line through m such that the tan- 
gent of the angle it makes with x (that 
is, the tangent of f mg) is the ratio of the 
diameters. It follows that any values of 
x and y must not only be co-ordinates of 


the parabola, but also of the line through 


m making the angle with x x, tan 


- 
Let the ratio of any other pair of steps be 
ts 


and ts so that r 
mt 


r. Lay off mt 
The co-ordinates giving the diameters lie 
on ms and also on o/ or at their intersec 
tion h, and the required diameters are 
hk_ st 
nk mt 


sents the required ratio, but this is altered 


mk andhk, The value repre- 


12. C-36 v 3 


> 
y°-V2 Tex ~ 11.12 
y~12, x-t_9 M- XyLL 36 
rs 
= EE 
Y <a 
: a y 
-s 
> 
i 
xX 
a Dv -1l2% 


Y’ 
™ 
i 
x miz 
mZ + 
b, 
x 
l¥ 
FIG. 2. PLOTTING THE CURVE. 


therefore the center distance c, only, de- 
termines the parabola ol], The values of 
D and d, however, determine the position 
of the origin m on 2’ 2’, for they consti- 
tute a pair of co-ordinates of the curve ol 
about the axes xx and yy at 45 degrees 
with 2° 2’. 

Having the equation of the curve ex- 
pressed as in (12) it may be very easily 
drawn by assuming the position of the 
vertex o and a convenient value for y’, as 
32.4 

=" 


yv' =12, making +! = These values 


are represented by the distances o/' and 
ll and the parabola may be drawn through 
» and J by the well-known method sketched 
The point m 
found by construction. Through any point 
=De & 
degrees with x x, through a, draw ae = d 
perpendicular to ba. Draw ef parallel to 
x' x’, intersecting the curve in f and com- 
plete the parallelogram aefg. The 


in the figure. is readily 


b on the axis 2’ 2" draw ba 


line 


by the belt thickness v and we actually 

, . hk v P ° 

obtain the ratios ‘+ If instead of 
k+7 


laying down mt and ts from the origin 
m they are plotted parallel to the former 
position from m' on x' #' with m’ distant 
from the axes of x and y the belt thick- 
we obtain for the the 
values mk’ and k'h’, which are correct 
for the belt tension and give the required 
velocity ratio, for 

ret? fe sf 8. sf 
mkitv  m'q ~ mt mt 

In Fig. 3 is given a complete diagram 
drawn to scale illustrating the foregoing 
the solution of the following 
Required, the diameters of the 


ness wv, diameters 


method in 
problem: 
steps of a pair of cone pulleys whose veloc 


ity ratios are r a Y%zandr—% 
Let the diameter of the largest step be 
D=12, the center distance C = 36, and 


the belt thickness v 3% inch. The diam- 


eters required, 11 ¥1, 42 ¥2 and +; ys, can be 


FIG. 3. A 


found with ample accuracy by scaling, as 
the di 
out ful 
may be added that the parabola o/ in Fig 


be replaced with sufficient accuracy 


agram is compact enough to be laid 
] 


size without inconvenience It 


2 may 


by «a circular are with the center on x’ a 


radius equal to the radius of 


The radius of 


having a 


curvature at curvature 


at the vertex of the parabola 4 YMCA 


is Rk 2.22c. When the center is inac 


cessible, however, it is as easy to draw the 


parabolic are as the circle and more nearly 
correct 


A New Metal—Nodium. 
States Consul-General Guenthe: 


the fol 


United 


sends from Frankfort, Germany 


lowing 


\ new metal which is similar to alum 


but still of beet 


Albert 


him 


num, lesser weight, has 
discovered by the French engineer, 


Nodon, called 


It is manufactured by an 


and “nodium,” ufter 


electric process 
In color, luster, and structure it is almost 


exactly like steel. Its specific weight when 





molten is only 2.4. Its resistance against 
\ 
wy 
> a 
2 
X;-1l2 > 
i 
\ ‘ y 4 
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A ¢ 
le 
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PRACTICAL CASE 
breaking is given as about 20 pounds per 
square of 0.04 inch. Its constancy in the 
air is higher than that of aluminum. Its 
ductility is between 6 to 8 inches; the mal 


leability can be compared to that of bronze 


It melts at about 600 degrees. It is suit 
able for being cast into forms The 
conductibility for the electric current is 


is high as that of copper of equal weight 
If natural power, especially water power, 
for its manufacture, the cost 


can be used 


figures is about 15 


The 


uses of nodium 


in round cents pel 


ound inventor expects numerous 
I 


in the near future, espe 


cially for electric wires and cables, for 


light but strong parts of motor cars, tor 


pedo boats, men-of-war, street cars, mili 


tary outfits, air ships, etc., and for castings 


in place of bronze, German silver, and sim 


ilar metals. Nothing definite has yet beet 
communicated as to the chemical composi 
tion of nodium nor as to the mode of it 


manufacture 








Letters From Practical Men. 


Turning Gear Blanks—Taper Holes in Machine 
Spindles 
Editor American Machinist: 

\t page 1829, Vol. 26, Frank B. Klein 
hans illustrates a special lathe mandrel, 
which to my way of thinking will not pro- 
duce good work, for the reason that with 


so many blanks on the mandrel, the latter, 
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than absolutely true. How can anyone 
bore a hole in the lathe that will be out of 
line? You may bore it at any angle by 
chucking the rear end of the work out of 
line, but while the piece is in the lathe and 
you insert a test bar, that bar will certainly 
run true. 

This brings to mind a job of taper bor- 
ing performed some years ago where the 
hole was about 6 inches in diameter, 3 


feet deep and inch taper in this length 




















FIG. 1 
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FIG. 2 


BORING A 


it the blank faces are not exactly true and 
parallel all the way around, will be bent 
when the nut 1s tightened 

It may do good enough work for some 
mn 


purposes, but I certainly would not c 
ider it good enough for turning gear 
blanks 

Some years ago, having occasion to use 
a milling machine, I found that in order 
to do good work I had to use hardened 
and ground steel collars between the nut 
and cutter, and use as few of these collars 
as possible. The cast-iron collars would 
become charged with fine steel or cast 
iron chips which would not rub off easily 

in fact, could not well be seen, but which 
would cause the cutter to run out badly. 

I would like to know how much Mr 
Kleinhans’ mandrel runs out at the outer 
end when the blanks are screwed up ready 
for turning; also how large in diameter 
the blanks are, what the width of face is, 
the size of the bore, and the number placed 
on the mandrel at one time. 

Mr. Kleinhans says at page 1785, third 
column, that when boring a taper hole in 
a spindle with the taper attachment, and 
the taper is set all right, and the hole then 
hored to the required size, the test bar 
when tried with the indicator will almost 
surely be out considerably. This is a point 
to which I take exception, claiming that 
it 1s impossible to bore the hole otherwise 
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milled in one side its whole length. A 
head sliding on this bar carried at its front 
end a cutter and was moved along the bar 
by a rod which was screwed into the back 
end of the sliding head and fastened, as 
shown in Fig. 2, to a clamp held in the 
tool-post. The bar was prevented from 
turning by a rod driven in a hole at the 
tailstock end of the bar, this rod being 
long enough to reach the bed of the lathe. 
The tailstock was set over the required 
distance and we were then ready for busi- 
ness. 

This was not a fine-haired job, but if 
t had been, I should have made a brass 
plate to fit in the front end of the hole 
with a spherical recess, and made the end 


of the bar to fit A. MERTEs. 





An Old Iron Furnace. 
Editor American Machinist: 

The photograph shows what remains of 
an old iron furnace, situated at the foot 
of the mountains several miles from Mil 
ton, Pa. In this vicinity it is commonly 
known as “The Furnace.” 

The wheel and the three cylindrical 
tanks above it were the arrangements for 
The wheel is of 

water flowing 


furnishing the air blast. 

the over-shot type, the 
through a race from a creek about a mile 
away. The two outside cylinders were 
the ones that supplied the air while the 
middle one was used for the air reservoir, 
the air flowing from the reservoir into the 
furnace, The wheel is about 30 feet in 
diameter, and is built on a huge wooden 











OLD FURNACE NEAR MILTON, PA. 


The forging, as this happened to be, was 
about 5 feet long, and after the hole was 
drilled, we tested the inner end of the 
hole with a small bar (see Fig. 1) at four 
points, after which we inserted a boring 
bar which centered in the conical seat 


made by the drill. Said bar had a keyway 


shaft, the shaft running in iron boxes. At 
each end of the shaft is a cast-iron crank 
giving a stroke of about 3 feet. Wooden 
connectit.g rods, fitted with iron boxes, 
connect the cranks with the piston rods. 
The air is sucked in through the bottom 
and then forced into the 


+ 


e cy inders, 
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reservoir, the upward stroke sucking the 
air in and the downward stroke forcing 
it to the reservoir. 

The cylinders are built up of layers of 
inch lumber and are not lined, the joints 
being made as smooth as possible so as to 
make a good fit with the heads. These 
cylinders are still in a good state of pres- 
ervation, although they have not been used 
for a good many years, while the wheel is 
about ready to fall down. At present, parts 
f the stonework are covered with ivy 
vines, giving a very picturesque appear- 


ance. W.G. K 





Ratchet Stop for the Micrometer. 
Editor American Machinist: 

A constant use of the micrometer has 
convinced me of the many good points of 
the ratchet stop, or, as I prefer to call it— 
I think more correctly—the sensitive feed. 
But the use of this excellent feature has 
hitherto been largely limited by the great 
disadvantage of its position at the extreme 
outer end of the spindle, and the conse- 
quent inconvenience of operating, as a re- 
sult of which most users depend entirely 
upon their sense of touch for accuracy of 
measurement; this often means a varia- 
tion in the micrometer reading in the 
hands of different men, while those less 
skilled in its use not infrequently strain 
the instrument. 

To overcome this objection, I some time 
ago devised and applied to a micrometer 
the ratchet or sensitive feed as shown, and 
as it has been highly approved by all who 
have seen and tried it, I thought it might 
be advisable, and—incidentally, of course 

to my advantage, to make it more wide- 
ly known. 

Fig. 1 shows the tool with the device 
in place; Fig. 2 is a sectional view on 
line A B of ring a and thimble, showing 
the spring or spring pawl b between 
them; and Fig. 3 shows the thimble with 
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RATCHET STOP FOR 


ring a and collars cc cut in two on line 
C D, and the free end of the spring pawl 
b. The supporting collars cc hold in 
place the knurled ring or collar a, the in- 
ternal central rib of which is provided 
with teeth, as shown; these teeth engage 
the outwardly-bent free end of the spring 
b, the other end of which is secured to 
the thimble. 
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In operation, when rotation of the 
thimble through the collar or ring @ 
brings the spindle in contact with the ob- 
ject being measured, the spindle and 
thimble come to rest while the collar is 
rotated, the internal teeth depressing the 


four at a time, with a gang of cutters 
The clamps are milled off at an angle of 
45 degrees and hold the work down and 
also against the side of the fixture, The 
holes in the clamps are 1-16 inch large 


1 , 


to allow them to float, and they are pro- 
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free end of spring pawl b, to allow for 


which action the thimble is recessed at d 
Rotation in the reverse direction ob 
viously causes positive engagement of 
teeth and pawl, and consequent with- 
drawal of the spindle. 

An additional advantage of this form of 
sensitive feed is that it is equally appli 


able to the micrometer in all its forms 
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THE MICROMETER. 


hight and depth gages, inside micrometers 
etc.—on which the other kinds cannot be 
used. C. W. PitMan 





A Quadruple Splining Fixture—Drill Holder for 
Screw Machine. 
Editor American Machinist: 
The splining fixture here shown is made 
for splining 7g-inch rods 36 inches long, 


FIG. I QUADRUPLE 


SPLINING FIXTURI 











IG. 2 DRILL HOLDER 


vided with a pin to keep them from 


The drill holdet made of machine 


steel, case-hardened, with the exception of 


ti iW Wi 1 are f tool steel tempered 
and held in place by '%-inch pins. This 
holder may be used either floating or solid 
and takes drills from 3-16 to 7g inch 


W. E. WIczer. 
“Christening a Gas Furnace,” 
Editor American Machinist 
The letter of H. T. Green at page 198 
certainly a very graphic account of the 
inexcusable behavior of a gas furnace. It 
shows plainly how careful we should be 
in adopting new fangled devices. In this 
instance the mischievous progressive spirit 
onstantly suggesting departures from the 
practices of our grandfathers, has mani 


fested itself in a particularly aggravating 

nner; showing plainly that the intro 
duction of two such new-fangled devices 
as the automatic sprinkler and a gas fur 
nace, in one shop, is incompatible with 


sound mechanical principles 


But it may well be questioned whether 


even the absence of the sprinkler would 
have prevented the trouble entirely. The 
furnace seems to have been one of the 
kind occasionally constructed for the pur- 
pose of meeting a purchaser’s views with 
reference to prices. This is plainly indi 
cated by the statement that the “two other 
burners were lighted,” that “some small 
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pieces were heated in the forge blast,” and 
that “the belt on the air-blast pump came 
off.’ The thing was too complicated. 

With sincerest sympathy for the victims 
of the mishap, we can assure them that 
nothing would be more proper than to 
heat their “large blanking dies” in a gas 
blast furnace, properly made, placed and 
operated. It can furthermore be said that 
the makers of such furnaces would furnish 
a man to put it up and run it for the 
asking, leaving it optional with the intend- 
ing purchaser to keep it or not as he 
might elect after trial. It is the concurrent 
sentiment of hundreds, nay, thousands of 
first-class manufacturers that gas blast 
furnaces, properly constructed and intelli- 
gently used, are among their best paying 
investments. They facilitate heating pro- 
cesses amazingly and reduce the risk in- 
curred by our grandfathers, in hardening 
a die block, to a minimum. 

ut, after all, it must be admitted that 
sprinklers and gas furnaces—or even the 
venerable coal-heated furnaces—should be 
kept apart; and if the mischievous “‘pro- 
gressive spirit’ brings them close together, 
separate them by all means, by the inter- 
position of a piece of sheet iron. 

New York E. P. ReicHHELM. 


A Combination Daylight and Electric Printing 
Apparatus. 
Editor American Machinist : 

While going through the blueprint estab- 
lishment of Louis Frey, 116 William 
street, New York city, my attention was 
attracted to the somewhat novel printing 
apparatus designed and used by him. 
Thinking that it might be of interest to the 
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daylight and electric printing apparatus, 
each independent of the other. The elec- 
tric attachment equipped, as shown, with 
two 750 candle-power Cooper Hewitt mer- 
cury vapor tube lights c and reflectors d 
proves very efficient and economical, mak- 
ing a print in from one to two and a half 
minutes. The Cooper Hewitt light is 
especially adapted to all photographic pur- 
poses on account of the extremely actinic 
property of its rays. When printing the 
electric carrier is moved back and forth 
over the printing frame. 
Ratpu C. Davison. 





A Rotating-Bearing Steady Rest. 
Editor American Machinist: 

The steady rest shown in the sketch 
was made for our own use in threading 
large and long pipe in the lathe. It is 
made mostly of piston ring stock and I- 
inch round iron. The solid ring FR is 
fastened into the standard by the two 
screws B. The ring T is fitted to turn in 
R and in the thick, projecting part it has 
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Besides being almost indispensable in 
cutting long pipe in a short lathe, this rest 
will often help one out on jobs where the 
common rest is almost useless. It can be 
used for pieces that are not turned and 
not even round in shape. To adapt this 
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\ ROTATING BEARING STEADY-REST. 


rest to a large range of sizes, two or more 
sets of screws are required. The rotating 
ring is shouldered only on one side, so that 
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COMBINATION DAYLIGHT AND ELECTRIC BLUEPRINTING 


readers of the AMERICAN Macuinist, I 
obtained Mr. Frey’s permission for the 
following description: The apparatus 
takes up no extra floor space, and it can 
be applied without altering the ordinary 
blueprinting apparatus. The electric-light 
carrier a straddles the printing frame and 
travels on separate runners b, as shown. 
With this arrangement we have 2 most 
useful and advantageous combination of a 


four screws S which can be adjusted to 
pinch the pipe. Threads can be cut at the 
end of a long pipe by chucking it by the 
inside, setting the pipe an eighth of an 
inch or so away from the chuck face, to 
allow the threading tool to cut to the end. 
Of course the size and length of pipe han- 
dled, without turning end for end, depends 
on the swing of the lathe and the length 
of its bed. 


SSEZISSWZISZZA 


American Muchinist 





MACHINE. 


it can be slipped out and slipped in the 
other side of the standard when more 


convenient. REPAIR SHOP. 





Inside Micrometer Gage. 
Editor American Machinist : 

The micrometer gage shown in _ this 
sketch is used not only for ordinary in- 
side work but also for taking the diam- 
eters of recesses in parts similar, say, to 








eerste s See 
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eccentric straps, the recess being calipered 
and the gage removed without losing the 
size. This is accomplished after the gage 
is set by sliding sleeve A back, thus allow- 
ing the head B to be swung to one side 
while the gage is the 
then being returned to its former position. 


li a 


removed, sleeve 
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ried in an eccentric bushing H fitted into 
body A. Mounted on the other end of the 
cam shaft and fastened thereto by the pin 
I is the handle J. K, Fig. 3, is a screw at 
the end of which is a piece of rawhide 
pressing against the periphery of bush- 
ing H. 
A 


Tt mock bp 


























ready for work After the cut has been 
taken the handle is pulled in the opposite 


direction, thus allowing the tool-block to 
fall back into the position indicated by the 
1, lifting the cutting tool 


dotted line in Fig 
the operator 


off the work, and 
to withdraw the tool without marking the 
The tool is set to turn the 


as possible by 


enabling 


work surface 
required diameter as neat 


means of the hardwood shoe or rocker L; 











ee — . je ‘ but, as this is not a very convenient means 
6) ane —# | (o B is | © -— of adjusting the tool closely, I have pro 
—_ ; ee a sas vided the eccentric bushing H for fine 
Cut Groove L¢'x 6 Saw 
pany 6) GD ~~ Fa acastenent, the bushing being turned by 
eal \X aaieess a small spanne! wrench engaging holes M 
F Fig. 2, drilled in the bushing head The 
) - la’ A = erg of ae tool is fitted to the turret 
raat : t 10les and bored out as large as is con 
YS os Machinist sistent with strength, to allow for turning 
INSIDE MICROMETER GAGE. long pieces. I have reduced 134-inch 
In making this gage, B is turned on the 
end so as to allow a Starrett inside mi- 
crometer gage to clamp thereon. The other 
end of B is slotted to fit the tongue on C, 
these two parts being held together bv a , 
small rivet. The small end of C is made 
a driving fit and pinned in tube D. This SNS ci 
tube has three narrow saw-cuts in the end 4 
so that it may be clamped to rod E by mi 
means of knurled nut F. 
After the gage has been put together, it 
is made to run true between centers; the 
hinged joint is then soft-soldered, to hold i ee 
the gage true while being ground to suit : 
sleeve A C. & > 7 
A Turning Tool for the Turret Lathe. 
Editor American Machinist: 
I enclose a drawing of a turning tool 
for use in the turret lathe. Referring to 
Fig. 1, A is the main part or body of the 
tool upon which is mounted the tool 
holder B pivoted at C. DD are back-rest a y ' Mechiniet 
blocks which are provided with ribs fitting BORING-TOOL HOLDEE 
- round machine steel to a diameter of 5¢ 
inch in ene cut with this tool on an old 
fashioned turret lath Geo. J. WINK 
Boring Tool Holder. 
Editor American Machinist: 





FIG, 3 























\ TURNING TOOL FOR THE TURRET LATHE. 


grooves formed in the rear portion of the 
body; and E is an adjusting strap which 
rests against the outer ends of the blocks 
and is held in position by two screws. At 
F, Figs. 1 and 2, is a cam or eccentric 
formed on shaft G, and this shaft is car- 


the tool, the handle is 


pressed forward, turning shaft G so that 


In operating 


the highest point of the cam or eccentric 
comes in the tool-block B 
and forces the same into its forward posi- 
tion; and when in this position the tool is 


contact with 


The accompanying sketch shows a bor 
ing tool holder, the tools being made from 
Che 


horing tool is firmly clamped by the nut 


drill rod or any other finished stock 


mad 
Chis 
: | 


saw cut through 


and the taper bushing B which 1s 


of tool steel and spring tempered 
narrow 


bushing has a 


+} 


one side while the other sid cut deep 


enough with a round corner saw to admit 


of its springing easily. The bushing 
for a 
thereby 
end of 


holder 


relieved distance of 114 inches in 
causing it to clamp 


holdet That 


which clamps in the 


the center, 


firmly at each the 
part of the 
an angle with the tool 


tool-post is made at 


to allow the holder to be used close to the 
Another 


of this holder is that when adjusted for 


face-plate or chuck advantage 


hight by the shoe in the tool-post the tool 
remains practically parallel with the work 
et es 
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in which R = pitch radius, 
r= redius of ball, 
f—angle of ball, Fig. 1, 


Ball Bearings With Four Point Contact. 
Editor American Machinist: 

Some years ago there appeared in the 
AMERICAN MACHINIST a description of a = 360° (2) 
number ot balls 
Assuming the number and size of the 


new ball bearing in which each ball had 
four points of contact instead of two, as 
is usually the case, but no explanation balls to be 24 and '% inch, respectively, we 


was given as to the method of determining have, from (2) 


the. 
\ 
: 2¥ 
. ria 
4 
r 7 A 
4 “ 
' z Sen 
> a od <— 
: - _ 
rN — 
¥ s ¥ 
zt ~ a . 
ie ‘ ih 
~\ i 
he ~*~, i 
oe ~~ / 
B 
J 
' 
FIG. 1 
A 
7 
2 
q 
re v\, q 90 
N 
+ 
{ 
| ¢ 
~ \ 
\ i — — : < 
vol ) 
\ 
% 
\ 
B 
BALL BEARINGS WITH FOUR POINT CONTACT. 
the outline of the groove required for per- 9 = 36 — 300 
° rT . . —— — ee 
fect action. The following graphical meth- 24 
od may assist some to reduce their ball- 16 = 73°. 
bearing difficulties. From (1) and a table of sines 
Having decided upon the number and ie . 1.915" 
size of the balls to be used, the radius ot 13053 ‘mecils 
their pitch circle is found by the formula: use 13}" = 1.922". 
> r Lay out to an enlarged scale the pitch 


sin. } 9 circle, Fig. 1, and upon this circle one of 





February 18, 1904. 


the balls to the same scale. Take any 
two points 4 and B equidistant from the 
center O, and from these points draw the 
tangents 4 b, Ae, Ba and Bf. The angles 
A gh and Bch give the required grooves 
and in their proper position as regards the 
axis of rotation A B, so that they may be 
easily measure] with a protractor. 

The condition that must apply to insure 
perfect action without slipping at any 
point, is that if an element of a cone hav- 
ing its apex at O be drawn through either 
of the points of contact a or J, it will also 
pass through the other, and this is insured 
by the construction shown. 

The distances O A and OB may be as- 
sumed at pleasure, depending solely upon 
the angle of the groove which is consid- 
ered best for the case in hand. 

If, as in Fig. 2, we use OA =R, then 
angle y becomes 45 degrees and the angle 
of the ball groove becomes 90 degrees. 

[The same layout of the grooves as this, 
though obtained by a different geometrical 
construction, was shown in an article by 
Fred J. Miller in our issue for April 3, 
1890. The construction is obviously adapt- 
ed to step bearings only.- Ed. | 





Machining Gas Engine Pistons. 
Editor American Machinist: 

Some parts of gas engines are out of 
the ordinary and require special fixtures 
to machine them quickly and correctly, 
and this is especially true of the trunk 
piston so generally used. The casting is 
cored out and with the most careful mold 
er it may vary in thickness; it should 




















BORING THE CROSS-PIN HOLE. 


therefore be centered by the inside, I de- 
signed a simple chuck for this purpose 
shown in Fig. 1. A casting A is fitted to 
the lathe spindle and finished in-place. 
Fitted to this is casting B, which has a 
hole cored lengthwise through it, flat half 
its length and round the rest. In this 
cored hole is a steel bar C. At the outer 
end of casting B are four small pieces 
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rzax of tool steel dovetailed in, turned 
tapering on their outer edges, and hard- 
ened. The open end of the piston is first 
bored true with the inside and reamed 
taper, and D is a steel ring turned the 
same taper and held from turning by pin 
E, which slides in a spline. It is set up 
to the piston by screw collar F. G is the 


l 
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of the piston. Fig. 2 shows a chuck for 
this job. A casting A is fitted to the lathe 
spindle and finished as shown. Casting B 
is planed on the side at a4 so as to fit 
true on an angle-plate set on the face 
plate of a lathe It is centered, faced and 
recessed to fit A, then turned around on 


the angle-plate so as to bring the faced 
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piston casting in place. A flat pin or key 
H is passed through the transverse cored 
hole in the piston and also through bar C. 
The nut on C is tightened and the piston 
is drawn on to and centered by the four 
steel pieces, then ring D is set up and the 
piston is thus centered by the inside at 
both ends, and is firmly held for turning 
and grooving for packing rings. Four 
holes are drilled in ring D to take the end 
1f the steel pin to pry off the piston when 
finished. 
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‘ING THE PISTON BY THE INSIDE 


surface square witl 
holes that receive the turned piston art 
bored to fit. The use of this is plain, and 


1 the face-plate and the 


if carefully made it will do perfect work; 
at least mine does. J. S. Rounct 





Turning Box Pistons—Distance Pieces for 
Setting. 
Editor American Machinist: 
The sketches show a method of turning 
large solid, or, as they are sometimes 
called, box pistons, for Corliss and similar 
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TURNING BOX PISTONS WITHOUT FACING 


When so finished the next operation is 
to bore out the transverse cored hole for 
the connecting-rod pin, This hole must 
be square to and central with the axis 


engines. The piston is mounted in a four- 
jaw independent chuck in a surfacing lathe 
by Messrs. Lang, of Johnstone, which is 
eminently adapted for this purpose. The 


cored hole in the center is first bored out 
to a templet to which the piston rod ts 


made, being tapered 1 in 6. A stud is then 


screwed into the tapped hole, in lieu of 
the usual taper center hole in the spindle, 
and a nut outside with washer and strap 
ecures the piston in the chuck and helps 

keep it rigid unde vy It is 
t s far as the Ws W llow 

dg ve e cut in f \ Q Phe 
piste S I I t have the 
emaining ed hese pistons 
not being tacec the front 
a at I true Tac Ch 
jaws W ° » by t ra 
tud f St g tance 
piece \ W ( 9 Tac ite 
ot t ’ \< i 1c¢ 
piece ( if I ift 
Ing dian ‘ ced to 
I 1, the D n be 
ng ie! \ vo its cut on fora 
panner at B and a 34-inch hole tapped 
in the botto1 [They are fastened to the 
chuck plate by cap-screws pasing through 
holes between the jaws, as shown in the 
front view, and the ends are just skimmed 


with the tool, insuring their all being on 


dead length. Looking at the view of the 
second operuiion, it will be seen that the 
back sirtace of the piston not drawn 
up against the chuck jaws by the center 
bolt, but stand gq e free; the turned heads 
f the distance pieces resting against the 
edge of the inside groove t the piston 
dead true with the turned groove the 
chic ws being easily ad ted tor set 
ting it radially W.D 


Getting Out a Broken Tap 
Editor Ameri Machini 


\ friend of mine had a tap break the 
other day, a piece of it being left in the 
work. When I arrived upon the scene, he 
was trying to get it out with the aid of 
hammer and chisel. His usual procedure 
in such case (wl h I believe the meth 
od generally adopted) w to heat up the 
work, if not t large, till tl broken tap 
wa 1 1 g t 1 \ | to be 
drilles t 1 then ki square 
puncl \ means the broken piece 

} 
| N TAP 
( metime emoved. In the pres 
ent case it was impossible to use this 
method, as there were aluminum parts at 
tached which would be spoiled if made 
; ‘ 


hot With the aid of a blowpipe broken 
taps can sometimes be softened without 
damaging any of the surrounding parts, as 
the flame can be directed upon the tap 
alone Seeing the trouble in this case 
reminded me of the little tool shown in the 
accompanying sketch which I first made 
the acquaintance of many years ago. Dur- 


ing my apprenticeship I had broken a tap 
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in a valuable piece of work which was 
very urgently wanted. I tried all the ways 
I could think of to get it out, but all to no 
purpose. I was afraid to show the fore- 
man what I had done, so I asked the 
advice of an old hand who had previously 
put me up to many little kinks. He quick- 
ly made a tool like the one shown, and 
soon had the broken piece out. As will 
be seen, the three projecting parts go into 
the corresponding grooves of the tap. The 
diameter of the tool should of course be a 
little less than that of the bottom of the 
thread. CHERRY Rep. 

Coventry, England. 

[The device of our correspondent, like 
the others he speaks of, is not always 
applicable. It is probably the exception 
rather than the rule for taps to break off 
square, and when they do not this device 
is not generally applicable. At page 68 
we showed a tool for this purpose now 
manufactured for the trade which is more 
or less adaptable to the difficult cases of 
irregular fracture.—Ed. ] 





Compound Punch and Die for Armature Disks, 
Editor American Machinist: 

The drawings will show a compound 
punch and die for punching in one oper- 
ation a sheet-steel disk 91% inches in diam- 
eter and 1-32 inch thick with thirteen holes 
in it of different sizes and shapes. The 
disk produced is sufficiently indicated in 
the plan of the die, Fig. 1, where the inner 
circle represents the outside of the disk 
and the holes in it are those marked C, B 
and J), The small circles K have another 
function which will be explained. 

The die is fastened to the ram and forms 
the top part, the punch being fastened on 
the bed of the press and forming the bot- 
tom part. The die is composed of an outer 
steel ring 4 bored to the size of the out- 
side diameter of the blank. A number of 
steel punches C B D the shape of the holes 
required in the blank are fastened to the 
cast-iron plate J with screws G or nuts J. 
\ steel stripper F is held in position by 
screws K and springs E. 

The punch is made of a round block of 
steel B turned to the size of the blank and 
fitting between the cutting edges of the 
die. This block or punch is fastened to a 
cast-iron holder A by screws F. Die holes 
GH are cut out, fitting the correspond- 
ing punches in the die. A steel stripper C 
is held in position by screws and springs 
ED and fitting loosely over the punch. 
When the ram of the press comes down 
the inner cutting edge of the die ring 
comes in contact with the cutting edge of 
the punch, also the inserted punches C B D 
in the die simultaneously enter the cor- 
responding openings G HT in the punch 
block cutting out the blank complete and 
forcing it into the die. When the ram 
goes up the finished blank is ejected from 
the die by the stripper F actuated by the 
springs -, and it falls on the top of the 
punch. The waste metal also is forced 
off the outside of the punch by the strip- 
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per C actuated by its springs D. The 
blank and the waste are then removed by 
hand. The punchings in the openings 
H1G fall through the bottom of the press. 
H. Ropinson. 





A Shop Owner Who Does Not Care for High- 
Speed Steel. 
Editor American Machinist: 
I have read lately about the wonderful 
amount of work that can be turned out in 
a day with high-speed steel. While we 
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speed steel is many times that of a good 
ordinary steel. Does it not take the 
blacksmith much longer to dress and tem- 
per the high-speed steel? and is he as sure 
of a good job when he is through? 

I have found, in taking the welding heat 
to temper the high-speed, that the nose 
or point of the tool must be practically 
melted off or the tool will not stand up, 
and that means a long, hard grinding job 
to get the tool in good shape for the ma- 


chine. 
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may be able to turn out more work with 
a first-class high-speed steel than we can 
with the ordinary tool steel, I think the 
saving is greatly exaggerated. 

For example, provided you can by the 
use of high-speed steels increase the speed 
of your machine tools 50 per cent., it does 
not signify that you are saving even 10 
per cent. in the cost of the machine work. 
There are several points to be considered 
in figuring the saving to be made by the 
use of high-speed steel. The cost of high- 


Then in tempering the tool you must 
take a very short welding heat, and must 
always have a very small fire for the pur 
pose, consequently the temper extends 
back only a short distance and the tool 
must be retempered very frequently. In 
considering the saving by the use of high 
speed, we must remember that neither 
steel gains any advantage while the work 
is being set in the machine and trued up, 
and this sometimes consumes as much 
time as doing the work. 





TEEN I 
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The question arises: Will the average 
high-speed steel stand as heavy a cut as 
a good ordinary tool steel? My experi- 
ence has been that it will not. I recently 
tried two different makes of high-speed 
steel and had a great deal of trouble with 
the tools breaking square off at the edge 
of the tool-post ring. These tools were 
forged from 34x1'4-inch stock, and were 
used in a 24-inch lathe, turning low-car- 
bon open-hearth steel. After breaking 
these tools, wit’ a tool I made from the 
old reliable, I decreased the speed, but 
could increase the feed and depth of cut, 
and made as good time with the ordinary 
steel as with the high-speed. This has 
been my experience with two different 
makes of celebrated high-speed tool steel, 
and the cost of broken steel, lost time in 
dressing, grinding and tempering do not 
help the high-speed out any in my esti 
mation, when figuring the relative merits 
of steels. D. E. Norris 

Tiona, Pa. 





A Staybolt Testing Machine. 
Editor American Machinist: 

No doubt there are some in the boiler- 
making business who are required by pur- 
chasers’ specifications to give their stay- 
bolts a vibratory test, and for this reason 
I am prompted to send the accompanying 
drawing of a machine for making such 
tests that has been improved upon fr 
time to time until it has reached the stage 


ym 


shown. It will save its cost in test and 
freight bills in a short time. Its cost is 
small, and it will give good results. I 
recently saw a set of specifications that 
required the bolts to be tested in a machine 
of this kind, the specifications requiring 
that the bolt be held rigidly 6 inches from 
the free end, that it have an applied tensile 
strain of 2,400 pounds per square inch, that 
the free end be moved in a circle whose 
plane is at right angles to the axis of the 
bolt and having a radius of 1-16 inch, and 
that the machine be driven at the rate of 
100 revolutions per minute. When thus 
tested, bolts to be accepted must stand 
not less than 2,500 revolutions for 74 inch, 
2,000 for 1 inch, and 1,500 for 1 1-16 inch 
bolts. 

The frame a is made of cast iron, one 
end having two bronze bushed bearings b 
and ¢ for the crank d. The opposite end 
at ¢ clamps the bolt to be tested. At f is 
a 2-inch hardened steel ball tapped and 
screwed on the end of the bolt under test, 
at g is a loose bronze block forming the 
socket for the ball, and at hh a steel shim 
1-16 inch thick, which is slipped under the 
socket to give the required radius to the 
end of the bolt. At it are two halves of 
the steel clamp bushing, to hold which as 
rigidly as is necessary it has been found 
necessary to use four 1%-inch binder studs. 
The bushing is tapered, being slightly 
larger at the front end. The hardened 
steel washer 7 fits in the concaved front 
ends of the bushing 11 which keeps the 
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spring k and spring case / parallel with the 
bolt. The spring is of 5¢-inch steel and is 
234 inches outside diameter, being made 
to exert 2,400 pounds per square inch of 
bolt when the outside edges of the spring 
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box are flush as at m. This gives strains 
and movements not altogether dissimilar 
from those of service. A revolution coun- 
ter m is attached at one end and completes 
the device T. B. Burnite. 
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Another Section Liner—Lettering Tracings With. 
out Drawing Base Lines—Centering 
Titles on Tracings. 

Editor American Machinist: 

I take great pleasure in reading the 
many interesting hints to draftsmen pub 
lished in the AMERICAN MACHINIST, and 
was especially pleased with the article at 
page 60 on “Photography as a Time Sav 
er.” An isometric drawing is certainly most 
unsatisfactory in many instances. Inking 
in or tracing the outlines of a photograph, 
as suggested in the above article, is a very 
simple matter, and it is surprising what 
pleasing results one can obtain when a 
little care is used. 

The section liner shown at page 126 
prompts me to call your attention to a 


very simple one that I have used for some 


time It consists of a piece of cardboard 
cut out to fit loosely the opening of th 
triangle, the looseness determining the 


width of space between lines and a dif 
ferent piece being necessary for every dif 
ferent width of lining It takes but a 
minute to cut these pieces out, and when 
once made they can be lettered 1-16 inch, 
1g inch, ' inch, ete., according to the 
different widths of section lining they have 
been made for, when they can be put away 
and are always ready for use when wanted 

For cross-sectioning tracings the quick 
est and simplest way is not to use a cross 


section liner at all, but to lay beneath the 
portion of the tracing to be cross-sec 
tioned a piece of cross-section paper, which 
can be procured at almost any draftsmen’s 
supply store race every line or every 
other line, according to the width of cros 

sectioning desired \ line drawn at 45 
degrees across the section paper makes 
a very convenient guide for quickly ad 
justing to the proper angle. 

The majority of blueprints one come 
in contact with show light lines about the 
lettering, indicating that pencil lines had 
been drawn on the tracing cloth to be 
used as guide lines. 

To save time and to make the drawing 
look neater, I use a piece of cardboard 
having lines for different sizes of letters 
ruled upon it, which is slipped under the 
tracing cloth in any desired place and 
the lines showing through boldly, provide 
an excellent guide for the lettering and 
at the same time assure uniform size of 
letters a. ha 

[Our correspondent’s last suggestion re 
minds us of scheme for assuring th 
centering of the various lines of the title 
of tracings without laying them out. Th 
title was roughly lettered on a piece of 
squared paper w ith little regard for center 
ing, and this paper was then placed below 


the tracing in the manner described. The 


first line of the title being lettered on the 
tracing, the paper was shifted until it 
second line was centered with the first 


line on the tracing, when this second line 


was copied, and so on to the end. The 
lines of the paper served also the purpose 
described by our correspondent.—Ed.] 
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Economic Location of Machinery by Using a 
Variable-Speed Countershaft and Quarter- 
Twist Belt. 

Editor American Machinist: 

The greatest difficulty in the economic 
location of small machinery consists in 
not having room enough for countershafts, 
belting, etc. As none of these machines 
require a great amount of power, they 
are, in nearly every case, bunched together 
and driven by a motor through a short line 
shaft. 

As different machines are arranged with 
a driving pulley either parallel or at right 
angles to the face of the machine, depend- 
ing upon its style and make, we are fre- 
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THE USE OF A VARIABLE-SPEED COUNTER- 
SHAFT IN CONNECTION WITH A 
QUARTER-TWIST BELT, 


quently at a loss in knowing how to belt 
tur machine through a form of right- 
ingle drive 

In the illustration we have a milling 
machine which is to be placed in a group 
of other machines, and owing to the length 
of the work which we desire to do on it, 
it is necessary that the machine be located 
at right angles to the line shaft. This is 
accomplished by the use of a quarter-turn 
belt from a variable-speed countershaft. As 
it is not necessary to reverse the direction 
of the cutter on the milling machine, we can 
lead direct from the countershaft to the 
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milling machine, without using an idler 
to deflect the belt. 

Also in the location of the machinery in 
the lathe department, economy of room is 
frequently possible by placing a number 
of lathes at right angles to the length of 
the building, and thus also at right angles 
to the line shaft. By the usual methods 
this is practically impossible without using 
a right-angle belt drive or else rigging up 
a special line shaft and motor by which to 
drive these machines. 

3y placing a thread indicator on the lathe 
to avoid the necessity of running it back- 
wards in thread cutting, the same arrange- 
ment becomes feasible, and the same is 
true of many other machines. 

FRANK B. KLEINHANS. 





Gas Engine Tools and Fixtures—Machining Pis- 
ton Rings. 


BY LUCIEN I. YEOMANS AND CHAS. E. SIGLE. 

Piston rings come to the shop in the 
rough from the foundry, in the form of 
eccentric cylindrical shells, of a length 
sufficient to produce from ten to twenty 
finished rings, the number determined by 
convenience in machining. These shells 
have at one end of each three equidistant 
outwardly extending lugs in which slots 
are cast, by means of which they are bolt- 
ed to a bell centering chuck on a Gisholt 
turret lathe. 

The outside is turned .175 inch larger 
than the diameter of the cylinder by a tool 
in the carriage of the lathe, and the eccen- 
tric interior is bored at the same time by 
a tool having longitudinal movement only 
upon an eccentric rotating bar, one end of 
which is held rigidly in the lathe spindle 
and the other is supported in the turret. 
The tool-holder, or tool-carrying sleeve, 
is prevented from rotation by a fork with- 
in which it slides, extending from the tur- 
ret through the casting. 

The rings, after boring and turning, are 
block 


presenting a gang parting tool to the work, 


cut off by reversing the tool and 
in conjunction with a freely rotating ec- 
centric support carried in the turret. 

The the 
roughed out, is 1-32 inch greater than the 
width of the groove in the piston, and the 
next operation is to true the ring on an 
the sid the 
This is done in an en- 


thickness of rings, as now 


arbor and square down es to 
finished thickness 
gine lathe upon the fixture shown in Fig 
1, which is held in the spindle, leaving the 


The 


of the ring bears at aa, the periphery of 


outer end without support. inside 


an expanding collar with a number of 
alternate slits cut in deep from each edge 
and adjustable at each side by the screwed 
flanges BB. 


The tool used is shown in Fig. 


2 and 
consists essentially of a hinged truing plate 
The cut- 
are formed and are ground on the 
only, and by loosening the screw A 
may be adjusted by the screws B B forcing 
the cutters along the taper seats. 


and opposite adjustable cutters. 
ters 
top 
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The truing plate has broadly rounded 
corners and, thrown down in the position 
shown, is forced in against the work, tru- 
ing it upon the arbor and centralizing the 
work with the cutters. The plate is then 
swung upward on its pivot out of the way 
and the sides of the ring are faced by the 
tool. 

The ring is now placed in a vertical 
position on a miller in the jig shown in 













































































A an Machinis 
FOR FACING PIS- 


EXPANDING 
TON 


ARBOR 
RINGS. 


FIG 


Fig. 3, with the thinnest part of the ring 
upward and the table is slowly raised, 
carrying the ring past the two end mills, 
driven in the fixture shown in Fig. 6. It 
is required to mill from each side of the 
ring to the center, in such a manner that 
the ring will be cut through at one point 
and such stock removed from the sides 
that, when the ring is pressed together, 
one of the severed ends touch and 
there will be an opening of 14 inch at the 
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will 














ADJ USTABLE TOOL FOR FACING PISTON 


RINGS TO WIDTH. 


other, thus providing space for the locating 
pin in the ring groove of the piston. It 
will be observed that the end mills are 
of different diameters and, while on the 
same center line horizontally, are placed 
out of line with each other so that their 
opposite corners run as close as possible 
together to produce this result. 

After milling, if the ends of the rings 
are pressed together, as they will be when 
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in the cylinder, it is evident that the ring 


t 
will assume an ovoid shape, and it must, 
therefore, be pressed together and the out 
side ground to the diameter of the cyl- 
inder. 

In rough turning, in t 
left the diameter 
finished cylinder, and when after milling 
half 
of 


he turret lathe, we 


.175 inch larger than the 


we spring the ends together a an 


inch, we have used inch this 


up 


.159 
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FIXTURE FOR HOLDING 


MILLING 


RINGS FOR 


surplus diameter, leaving us about .o16 


inch allowance for grinding. 


The fixture shown in section in Fig 


4 
The 


is mounted in the grinder spindle 


knurled collar A which is free to slide 
upon the support, is slid out over the ring, 
closing the ends together and approx 


With the collar 
the washer is clamped 
the 
The collar is then 


imately truing the ring. 
still over the ring, 
igainst it, forcing it against seat C 
and rigidly securing it. 
pushed back and the ring is ground to the 
diameter of the cylinder 

method produces a suf 


Ordinarily, this 


ficiently satisfactory ring, but it is evident 
that the action of the collar will be to make 
the ring approximate a circle, or to 


\ 


oO 


spring 


it in from its better ring 


ovoid shape 
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FIG. 4. CHUCK FOR FINISHING OUTSIDE OF 
SPRUNG RING 
is produced by cutting away portions of 


the collar 4, so that it will act 
the sides at right angles to the split, and 
preserve the ovoid This 
from the the 


approaches a true circle more pe 


only upon 
shape grinds 
ring 
rfectly 


more free ends and 


when released. 
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The St. Louis Exposition Ready for Exhibits 


Those whe intend to exhibit at St 
Louis ha an opportunity such as has 
rarely, if ever, been realized at any pre 


vious exhibition, t 


at the opening and 


he 


ter 


day S 


tage of all t 
following let 


sen 
director of tl 
of the Louisiana 


be 


upon by t 


should 


immediately 


be in place and ready 


the advan 
The 
V. 


exhibits 


to get full 
of the exhibition 


Mr. F. J 


i¢ division of 


t out by 
Purchase Exposition 
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and acted 


hose interested : 





\¢ wre ( 
consideration, therefore—th« 
the exposition, fairness to th 
the economy of expenditures 
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Purchase Exposition are now all pract Machine Design at Purdue University. 
cally completed. Exhibitors can now « Referring t e article Mr. Her 
tain possession of their spaces. This co1 erg 1 Mr. Raebur the design of 
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Untaxed Alcohol for Use in the Arts. 

We are glad to learn that a renewed 
attempt is being made to remove the in- 
ternal revenue taxes from alcohol when 
denaturized and thus rendered unfit for 
human consumption, though still unim- 
paired for use in the arts. To this end a 
bill has been introduced in Congress and 
a committee of manufacturers has been 
formed to influence public opinion and 
assist the passage of the bill. 

The policy which it is proposed that 
this country should adopt has been in force 
in Germany for many years, and it is 
largely due to it that German chemical 
industries have risen to their present com- 
manding position. In one instance at least 
(the manufacture of fulminate of mer- 
cury) the prevailing tax rate on alcohol 
has killed an industry in this country and 
transferred it to Canada, where practically 
all the fulminate used in this country is 
manufactured. The consumption of dena- 
turized alcohol in Germany has grown 
to an extent which in twenty years has 
raised that country from small beginnings 
to the position of the largest alcohol pro- 
ducer in the world. 

It is not, however, in chemical industries 
alone that cheap alcohol is important. The 
constantly rising price of gasoline is well 
known to be the most ominous thing that 
confronts the automobile industry in this 
country. Alcohol furnishes a_ substitute 
and alcohol driven automobiles have been 
largely developed in Germany. Because 
of this phase of the matter, we shall no 
doubt see, or at any rate feel, the fine 
hand of the Standard Oil Company in 
opposing this measure. 

Alcohol is also used to a considerable 
extent in Germany as fuel for auxiliary 
house-warming apparatus and for cooking 
ranges, very much as gas stoves and grates 
are used in this country, and with the ob 
vious advantage that alcohol is available 
in the country and in villages having no 
gas works. In addition to this, an entire 
line of lamps and chandeliers in which 
alcohol is used in combination with a 
Welsbach mantle has been developed and 
has come into wide use in Germany. 

All these things indicate the large de- 
velopment of alcohol-using apparatus and 
machinery which await the removal of the 
tax. Inasmuch as alcohol is made from 
grain, the cheapest of all natural sources 
for it being corn, which, practically speak- 
ing, is grown only in this country, the 
matter is of immediate and large interest 
to the farmers as well as to manufacturers. 
It is estimated that the removal of the tax 
would so increase the consumption of al- 
cohol as to provide an additional market 
for 50,000,000 bushels of corn per annum. 
In Germany alcohol for industrial pur- 
po es is made from potatoes which, though 
inferior to corn, form the cheapest source 
of supply there available. 

There is probably no measure before 
Congress of more far-reaching importance 
to manufacturer sgand farmers, as well as 
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to the public at large, than this. It in- 
volves the surrender of no appreciable 
revenue to the government, as the present 
tax practically prohibits the use of alcohol 
in the arts, and there is no interest to be 
adversely affected by it except those of 
the Standard Oil Company. We shall see 


what we shall see. 





Co-operation for Mutual Advantage. 

While the letter ballot is being taken by 
the American Society of Civil Engineers 
to determine whether it as a body shall 
participate in the proposed beneficence of 
Andrew Carnegie in building for that so 
ciety a house as perfectly adapted to its 
needs and to the special individual needs 
of each of the other engineering societies 
as human wisdom can devise and modern 
skill and modern facilities can construct 
of modern materials, there is probably 
nothing which we can say that will in the 
least influence the result. Nevertheless, 
we are intensely interested in that result, 
as we believe the appreciation and accept- 
ance of a unique and magnificent opportu- 
nity is involved. Mr. Carnegie is indebted 
as is perhaps no other living man to the 
engineering profession, and it was a natural 
thing, and an eminently proper thing, not 
withstanding that it was also an example 
of munificence which stands alone, for 
him to make the proposition which he has 
made to provide out of his wealth a suit 
able house for each society to live in, to 
exercise therein its every function most 
freely and fully, and to grow therein most 
lustily. Mr. Carnegie’s proposition was 
a very simple one. It was to provide for 
each society precisely what its own wisdom 
and the knowledge of its own needs and 
prospects should determine; only this and 
nothing more. In the carrying out of this 
purpose common sense could not well be 
ignored. No one could fail to recognize 
that it would be economically advantage- 
ous for each of the societies to have the 
use in common of those conveniences 
which each could use only occasionally 
and intermittently. The cost of one build 
ing and the expense of maintaining and 
operating one building must evidently be 
less than that of maintaining and operating 
a half a dozen separate buildings, more 
or less, and at the same time each of the 
societies could have enlarged privileges 
and be vastly better served in every detail 
in the one building. This must be con 
ceded and does not admit of discussion 
If the single Union Engineering Building 
should be at the same time a magnificent 
thing which both the donor and the users 
thereof could regard with pride and satis 
faction, it would be creditable and gratify 
ing to the human nature of all concerned 
Precisely the advantages in common which 
the union building offers are realized in 
the modern office building and in the large 
apartment house. In the former are often 
housed the keenest competitors in business, 
and yet no one has ever discovered a 
shadow of disadvantage in such contiguity. 








| 
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In the apartment house the separate fam- 
ilies live in their several ways in absolute 
independence of each other, and, if they 
choose, in absolute ignorance of each 
other’s doings and comings and goings. 
Such independence is the thing contem- 
plated in the union engineering building, 
and it is impossible for us to understand 
that the engineering societies individually 
or collectively are different from mankind 
in general. If we could imagine a suitable 
building already in existence, with all the 
office facilities and library and meeting 
rooms precisely as required, with light and 
heat and elevator service and all the other 
needs provided, and if it should come in 
the way of two or more societies of some 
need to 


what similar or allied interests te 
hire accommodations in such a_ building 
it could not be imagined that one would 
refuse to become a tenant because the 
other was there. It is still less easy to 
understand why any society could take 
such a position, when the question is not 
one of hiring accommodations but of ac 
cepting them as a gift under such condi 
tions as would be to the honor of both 
giver and receiver. To accept and to hold 
and manage the building proposed as a 
free gift it is necessary that representatives 
of each of the societies which unite in 
accepting it shall be sufficiently organized 
to enable them to act conjointly and with 
legal authority, and beyond this it is not 
necessary for the societies to come to 
gether. It is strange that any difficulty 
should have been made over a thing so 
simple. Engineers of all the societies in 
dividually co-operate continually to their 
mutual advantage, and the same advantage 
is offered in the co-operation of the sev 
eral bodies with which the individuals are 
iffiliated 





Equipment and Competence. 

\ certain British military expert, who 
has been quoted as commenting upon the 
naval operations conducted by the Japan 
ese at Port Arthur, seems to have learned 


the same lesson that has been taught to 


many who have had to do with machine 
shops. Said he: 

“Port Arthur proves absolutely nothing 
but the fact that modern science has out 
stripped the capacity of certain nations to 
make an intelligent use of the new weap 
ons. It would have been precisely the 
same thing if it had been battleships and 
torpedoes, men-of-war and fire ships, or 
triremes and catapults. It was not an 
iffair in which intelligence and expertness 
combatted similar qualities, but rather a 
case where skillful, courageous sailors 
took advantage of stupidity, negligence 


and incapacity. War is an art, and if the 


artist is not a master he will produce 
nothing that will live.’ 

Whether this is a fair characterization 
of the Russian officers’ conduct or not we 
do not pretend to say: we only draw at 
tention to the fact that this same principle 


applies to machine shops and other manu 
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Too many men 


connected with them jump to the conclu 


facturing establishments 


sion that because a shop has all the latest 
and best equipment and finest buildings 1t 
must therefore be successful. The fact is 
that, after all, much more depends upon 
men than upon tools and equipment, and 
no amount ot money spent in equipment 
will overcome the handicap of incompe 
tent management. The best men will of 
course always get the best possible equip 
ment that circumstance will permit, but 
they will not stop there nor imagine that 
because they have it success is assured 
There must still be the man behind the 
gun, and not only war but the conduct ot 
manufacturing establishments 1s an art in 
which none but competent men can hop 
to succeed if the competition of others 
who are competent is to be met 
The Metric System Before Congress 

At the hearing of the House Committe 

Weights and Measures, held 


February 11, protests against the passage 


on Comag 


of the pending metric system Inll were 
made by Mr. William Lodge and Mr. Jas 
C. Hobart, of Cincinnati. Mr. Lodge ap 
peared as vice-president of the Nationa 
Machine Tool Builders’ Association and 
Mir. Hobart as a delegate ot thr Manu 
facturers’ Club of Cincinnati. Mr. Henry 
R. Towne, of New York, also ippeared 
to complete the argument which was b 
gun by him at the preceding hearing 
Some New Things. 
PATTERN MAKER'S CHUCK 

This chuck is designed especially for 
patternmakers, and will center a circulat 
piece of work instantly, as the front plate 


requires but part of a turn t 


aws wide or to run them to the centet 

















PATTERNMAKER S CHUCK 


Phe chuck body has a hub threaded to fit 


the lathe spindle, and to its recessed fact 
are pivoted three flat links or arms, the 
ovter ends of which are connected to the 
jaws by screws passing through the slots in 
the thin front plate or cover. As the lattet 
s turned (by means of a spanner) the 
aws must of course move in or out, a 


» Open the 


1 


cording to the direction in which the cir 
he plate 1s kept 


ie chuck by three shoes fitting 


cular plate is rotated 
in place on t 
and sliding in a dovetail groove formed 
around the face and near the edge of the 
body, these shoes being attached 


to the slotted « 


chuck 
lisk bv the three ftlat-head 


screws shown near the edge of the chuck 


KF. R. Inman, 170 Midway street, Prov 


PUNCHING MACHINE 


This solid frame punch is designed for 





use in small boiler shops, blacksmith shops 
and iron works The tlhywheel and. shaft 
un continuously nd by means of a gag 
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which operates on the plunget only the 
latter is stopped at any stroke of the ma 
chine at thre highest pont n it travel 
The gag is very quickly and easily oper 
ited by a small lever which hown at 
the front of the cover plate and which 


throws out automatically, stopping the en 


tire plunge By this means the punch 
can be operated at a high speed without 
shock of I Phe punch-holder and di 
sock re adjustable, and the d blocl 
esigned t all kinds of structura 

1 il ) ( ete mn ce p nehed 
Silt ] may TT ea \ | tittites 
for the punching attachment, and the cast 
eon which the machine 1s mounted 

i\ e dispensed with and the pun 

te l on i bencl l preterred The 

nN 1 pul ng capacity of th ma 

h ich holes through Q- 11K 
plate ich hole through incl 
) ) ra 1 m 600 to 70 {? ke 
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per minute It is built by the Cleveland 
Punch & Shear Works Company, Cleve 
land, Ohio 

A SELF-OILING UNIVERSAL JOINT. 

Che essential features of this joint will 
be understood from the half-tone and the 
small cut of the parts in detail. The 
swivel block, it will be seen, is made in 
halves, each half having a trunnion fitting 
the hole in one side of the jaw, so that 
while but one cross pin 1s ised both of th 
rolling axe cross each other at the com 


mon center of the joint. Each half of the 


block has a portion Of 1ts flat inner face 
cut away so that the bearing for the c1 
pin is less than a half-circle. To assemble 


the joint one of the half-blocks is first 
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DETAII ( SELF-OILING BLOCK 


nserted with its trunnion thrust just 
through its hole in the side of the fork. 
Che cutting away of the inner faces of the 
two half blocks thus provides sufficient 
space for the insertion of the second half 
block, and when it is in place with its 
trunnion coming flush through the othe 


side of the jaw the space between the 
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s provided with an oil hole 


channels which provide f 
; he working portions 
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that is, the slow feed and the rapid traverse 


saddle, and the power feed for the 
1 


which feed may be either vertical or 


desired angle. Further there is a 


nd traverse for the saddles through lon- 


gitudinal screws, the ends of which are 























Springfield, Mass 


machine, designed for ma 


simultaneously 


JOINT 


at the ends of the bed;. and for the 
there are both vertical and rotary 
feeds The longitudinal feeds, both 


slow-cutting and rapid traversing, are ob 


through gearing operating nuts en 


the longitudinal screws, a system 
1 gears transmitting the motion 


S 


he swiveling saddle mechanism to 
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faces of the half blocks 1s filled with a 
porous, oil-resisting washer which pro 
vides the means for continuous lubrica 
tion When the two half boxes are in 
place, the cross-pin can be inserted through 


the jaws of the other block. This pin, it 


from 45 to 90 degrees, is unique inasmuch 


so far as is known, the first shape 
half-tone, each 


only operates the ram, but all feeds as well ; 


the gearing in the traversing saddle below 
: oo a gi 
motors, which are Crocker-Wheeler, 


5 horse-power machines arranged for the 


ire system, are carried with their 


ntrollers on brackets bolted directly to 


saddles, the controllers, like the various 
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feed levers and cranks, thus being always service by means of the vertical lever in’ ret on the carriage instead of on the 
within convenient reach of the operator. front, or for open-belt operations the back — shears n this case the turret is inter 
The machine weighs 27,500 pounds and is gears may be disengaged by a lever at the hangeable with th mpound rest, thus 
built by the Cincinnati Shaper Company, rear. The turret may be either round or of making it possible to use the machine 
Cincinnati, Ohio the hexagonal form illustrated, both types either as an engine lathe or as a turt 
ELECTRIC TRAVELING HOIST being made to suit the various sizes of — lathe turret n the carriage t 
The accompanying half-tone illustrates lathes from 14 to 36 inches swing Ch course has powet nd longitud 
recent product of the crane department power feed for the turret is actuated from _ feeds, throug { crew-cutting 
of the Niles-Bement-Pond Company. The the regular feed rod through sprockets mechamnisn { tive feed for tapping 
‘ \\ ( \ ( 
() | 
ELECTRI | I IN« \l 
l ) Q I trate 
\\ +S ( 
1D ‘ | Prentice 
( ) tr W \l | ma 
( na ( cyl 
ride \ v i tol 

















ELECTRIC TRAVELING HOIST 


hoisting mechanism is placed between the and chain This gives to the turret the 
channel framing of the trolley, is direct full range of the feeds obtainable throug] 
geared to the drum and is fitted with a the rapid change gear mechanism show! 
standard load and motor brake. Power at the head of the bed, a feature which 
for hoisting is electric in all cases, but the has its obvious advantages. The worm is 
trolley travel may be by either electric or dropped out of mesh with the wheel by 


hand power. The hoists are also arranged = t1 ng mechanism readily controlled 




















FLECTRIK LUEPRINTING MACHINE 








E imp ug e cylindet regulated by 
C/NCINNAT? 
ip | 1 pemen nd varied 
by the ‘ e gears \t the end 
I ad 1 I vel the imp Lute 
ma ( g ed 











FRICTION HEAD LATHE WITH TURRET Technical Publications. 





cam B ers, Their Theory ind De 

to be operated from the floor by pendant from the front of the machin Phe tur ign.’ By H. de B. Parsons. 375 6x9 

; controllers, if so desired, and for use on ret slide can be connected, if so desired, nch pages, with 155 illustrations. Long 
| , , 


19 curved tracks are fitted with swivel trucks with the carriage for positive lead when mans, Green & Co., New York, London 


The hoist is made in three sizes of 3,4 and tapping. The swivel post has a conical ind Bombay. Price, $4.00 
10 tons capacity, respectively. bush, large end up, to take up wear and This is essentially a descriptive book, al 


FRICTION-HEAD LATHE WITH TURRET. also prevent the turret from lifting should though the descriptive matter extends to 
The friction back gears in the head of the binder be loose. The lathe can be details and includes formulas and rules 


this lathe may be thrown into or out of furnished with a round or hexagon tur- for design. It is an excellent résumé of 


saat Bess 
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its subject in reasonable compass and with- 
out padding and, as such, forms an excel- 
lent text book for engineering schools, for 
which purpose its fitness is increased by 
the inclusion of such subjects as chimneys, 
mechanical stokers, artificial draft, incrus- 
tation, corrosion and smoke prevention. Its 
mathematics is of the mildest order and 
the general reader will find nothing of 
this kind to embarrass him. 

“Practical Kites and 
Frederick Walker. 
with 43 illustrations. 

Price, 1s. 6d. 


Aeroplanes.” By 
78 5x7-inch pages 

Guilbert Pitman, 

London. 

This book is really a condensed scientific 
treatise on the modern kite, the word sci- 
entific being used to indicate that the in- 
structions given are not based on rules 
of thumb but on ascertained facts and data 
regarding the proportions and lifting pow- 
er of kites. The first or practice kites de- 
scribed are made with bamboo frames, but 
the author soon discards these and adopts 
steel tubing. The later kites described are 
capable of lifting a man, and_ personal 
them are contemplated. Of 
these the author naively says: “Like many 


ascents by 


ether feats, a certain command of nerve 
While the book 
to all 
we fancy, will 


power is indispensable.” 
will be found of interest 
few, 


who are 
interested in kites, 
push their enthusiasm to the point con- 


templated by the author. 


By J. 


with 


“Ornamental Turning, Volume I.” 
H. Evans. 165 pages, 
numerous illustrations and folded plates. 
Guilbert Pitman, London. Price, 3s. 6d. 


5x7-inch 


We have often referred to the zeal with 
work is fol- 
lowed in England and to the high-class 
lathes and other tools which are made for 
The book under no 
for the use of amateurs 
and is far superior to the generality of 


which amateur mechanical 


the use of amateurs. 
tice is intended 
books of this class, at least as published 
here. It not only shows things to be made, 
but shows how to make them, while its 
illustrations of the attachments which are 
provided for English amateur lathes will 
be a revelation to those whose acquaint- 
ance with such things is limited to those 
made here, We doff our hat to the Eng- 
lish amateur mechanic, who is found in all 
the walks of life (a leading member of the 
craft who is referred to in this book being 
a clergyman), who maintains industries 
for the supply of his wants, as well as a 
not inconsiderable literature both in peri- 
odical and in permanent form, and who 
shows the best sense in the selection of 
his recreations of any man we know. 





\ notable centenary slipped by last week 
with but slight notice; it was that of the 
first operation of a locomotive propelled 
by steam on a rail track. The record of 
the original and epoch-making event is 
On Monday, 1804, 


Richard Trevithick, a Cornishman, made 


clear. February 13, 


the first trial run with a locomotive built 
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by himself on a then private tram road 
from Merthyr Tydfil to the Glamorgan 
Canal, the course being now a part of the 
Taff Vale Railroad. The engine weighed 
5 tons, the grades were steep and the track 
we can understand was crude, but the trip 
was a complete success, a public exhibition 
trip being made a week later. Trevithick 
died poor while he helped to make the 
world rich. Descendants of his are to- 
day mechanical engineers ii charge of mo- 
tive power in Japan and in Egypt. 





The appalling fire which recently swept 
a large part of Baltimore makes much 
work for the salvage companies, who 
salvage goods damaged by fire and sell 
them for the benefit of the fire insurance 
companies. The goods damaged must be 
carefully dried before they become salable, 
much depending upon the success of this 
drying. The Underwriters Salvage Com- 
pany, of New York city, recently placed 
an order with the B. F. Sturtevant Com- 
for 
kiln for drying such goods. 


the complete equipment of a 
The kiln is 


various 


pany 


rooms’ of 
tracks 


divided into small 


widths served by overhead from 
which are suspended frames for gsupport- 
ing two tiers of baskets for the reception 
of the 


rooms are of fireproof construction and 


water-soaked material. These 


the size is governed by the material to be 


dried. Hot air is diffused through the 
rooms while the amount of air and its 
temperature are easily controlled. The dry- 


ing is positive, economical and always in- 
dependent of the weather. 





The 


nounces 


Sprague Electric Company an 
that its Baltimore office, 
was destroyed in the recent fire, is now 
located in the Maryland National Bank 
Suilding. 


which 





As a result of the Baltimore fire, the 
district office of the Westinghouse Electric 
& Manufacturing Company has taken tem 
porary quarters at North Calvert 
street, Baltimore. 
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For convenience of their numerous cus- 
tomers Gay & Ward, Inc., Athol, Mass., 
are now carrying a full stock of milling 
and gear cutters at 17 Warren street, New 
York city, Carlisle & Van Gelder having 
it in charge. 





The Perkins Machine Company, Bos- 
ton, Mass., the manufacturers of power 
is very 


presses, state that their business 


good, especially from foreign countries, 
they having received recently an order 


for twenty-one presses from Germany. 





Inquiry for Machinery. 
(172) We have an inquiry for a machine 
for grinding iron turnings. These ground 


turnings are used in the making of elec- 


trotypes. 


February 18, 1904. 


Personal. 

At the annual meeting of the Hartford 
Steam Boiler Inspection & Insurance Com 
pany, Francis B. Allen was elected first 
vice-president to succeed the late General 
Franklin. Mr. Allen has been second vice- 
president of the company nineteen years. 
The directors did not fill the place of pres- 
ident, vacant through the death of J. M. 
Allen, nor that of second vice-president. 

Putnam A. Bates, 
and sales manager of the Crocker-Wheel- 


assistant secretary 


er Company, has resigned his position and 
will retire from that company March 1. 
Mr. Bates has formed a partnership with 
John Neilson, who was until recently as- 
sistant secretary and assistant treasurer of 
the New York & Stamford Electric Rail 
way. Under the firm name of Bates & 
Neilson the partners will conduct a gen 
eral practice of consulting electrical engi 
neering, with offices in New York city 





Obituary. 

John W. Little died in Philadelphia, 
February 10, seventy-three years old. He 
was born in Scotland and came to this 
country in his youth, served as an engi 
neer in the United States 
the Civil War, was one of the survivors 
of the Samoan 
engineer at the League Island Navy Yard 
from 1895 to 1900, when he was retired. 


Navy during 


disaster, and was chiet 


John A. Roche, ex-mayor of Chicago, 
who died February 10, sixty years old, be 
gan life as a patternmaker, having learned 
the trade at Utica, N. Y., his native city. 
He 1860, 
became a dealer in machinery, for many 
Fay & Co., of 
After his mayoralty he was 


went to Chicago in where he 
vears representing J. A. 
Cincinnati. 
vice-president of the Crane Elevator Com 
pany and later managing director of the 
Otis Elevator Company. 

William T. Bate, of the firm of W. T. 
Bate & Son, Conshohocken, Pa., died Feb- 
ruary 10, eighty-five years old. Mr. Bate 
was a native of Cornwall, England, where 
his father was a blacksmith and boiler 
maker. He learned his father’s trade and 
served some years with an eminent engi- 
neering firm in Cornwall, coming to this 
country in 1847, and working as a boiler- 
maker in various shops in New Jersey, 
Connecticut and Maryland. In 1856 he 
took charge of the shops of the Norris 
Company at Norristown, Pa. and _ re- 
mained there until the works closed. He 
was for a time superintendent of the War 
ren Foundry, Phillipsburg, N. J. The 
boilermaking firm of W. T. Bate & Son 
was established in 1865, and grew into a 
Mr. Bate was 
an excellent draftsman and a prolific in- 
ventor, principally in boiler specialties. 


general machine business. 





New Catalogs. 


Buffalo Forge Company, Buffalo, N. Y. We 
have received from this company two attrac 
tive booklets dealing with Buffalo steel pres- 
sure blowers and Buffalo forced draft appar- 
atus. Illustrated by photographs. 
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“Triplex Hoisting Hints” is the title of an 
unusually attractive booklet published by the 
yale & Towne Manufacturing Company, New 
\ork. By a well-selected and a well-made 
series of reproduced photographs the booklet 


shows the practical application of triplex 
hoisting blocks to many services in many 
shops. This little piece of trade literature 


would seem to be as convincing in effect as 
it is small in size. 3144x6, pp. 15, paper, 
with neat cover design. 
“Fifty-five Years at It’ is the title of an 
attractive booklet sent out by Hammacher, 
Schlemmer & Co., 209 Bowery, New York. 
Its object is to post the general public on the 


large range of goods handled by this com- 
pany and the many catalogs published by 


Hammacher, Schlemmer & Co. in which these 


goods are listed. It gives a list of these dif- 
ferent catalogs, outlining the lines included 
in each, and it tells how these catalogs may 


be obtained. 414x7%, pp. 14, 

Hoshor-Platt 
New York. Industrial 
comotives, steam and electric; cars, supplies, 
ete., for many purposes. Valuable informa 
tion is given relative to the laying of track, 
placing of switches and the best location for 
industrial railways for different 
One section of the catalog is devoted to coal 


paper. 
Company, 120 Liberty street, 
railways, showing lo 


services. 


hand'ing machinery made by this company. 
The catalog is well illustrated throughout 
with drawings and photograpus. 8x10, 


pp. 83, paper. 

Hyatt Roller Bearings Company, Harrison, 
N. J. Bulletin No. 20, second edition: “Hyatt 
Flexible Roller as Applied to Heavy Duty at 
Slow Speed.” The design and construction 
of the bearings are well illustrated by draw- 
ings, while their practical applications to ser 
indicated by the title, such as car 
foundry wagons, 
trolleys, 

representative 
the 


these 


vices 
shop cars, 
drums, 


photo 


wheels, 
industrial 
ete., are 
graphs. <A _ special 
devoted to the design of 
‘8, pp. 63, paper. 


cranes, 
railways, 
shown by 


hoist 


section of catalog is 


bearings 





Manufacturing Company, 
“Mechanical Machinists’ 
rules, straight-edges, 
micrometer 
etc., with 

6x9, pp. 


jrown & Sharpe 
Providence, R. I. 
including 
protractors, calipers, 
aad depth gages, gages, 
price lists. Profusely illustrated. 
153, paper. A insert in catalog 
gives a list of new which have been 
added during the past year These include 
new styles and sizes of combination squares, 
combination tirm joint 
Special attention is called 
micrometer 
the old 


Tools,” steel 
squares, 


calipers 


colored 


tools 


protractors, sets, 
calipers, ete., ete. 
to the new clamping device for 
calipers, which is much superior to 


style clamp nut. 





New Corporations. 

Condit Electrical Manufacturing Company. 
Directors: S. B. Condit, Jr., Somerville, 
Mass, et al. 

New York Improved Meter Company ; 
tal, $100,000; all paid in. President, 
Hianey, New York city; treasurer, Jos. Lush, 
Jr., New York city; clerk, F. A. Clarke, Port 
land, Me. Directors: As above and W. ‘'T. 
Drew, Portland. 


capi- 
oe 


Dossert & Co. York 
city; objects, manufacture 
ances; capital, $250,000. 

directors for the first 
I’. Everhart, Jas. L. 
city. 


Principal office, New 
mechanical appli- 
Incorporators and 
John J. Dossert, 
New York 


year: 
Holland, all 


Voigt Metal Company—Principal office, 113 
Market street, Camden, N. J.; objects, manu- 
facture and deal in castings; capital, $100,- 
000. Incorporators: James G. Foukes, Max 
M. Robinson, Charles F. Voigt. 

William K. Toole Hardware Company— 


Principal office, Pawtucket, R. I.; objects, 
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and elec 
-apital, 


Toole, 


buying and selling hardware, mill 
trical supplies and kindred lines; 
$25,000. Incorporators: William K. 
Philip J. Bowen and Jennie B. Greene, all of 
Pawtucket, R. I. 

Bradley Railway Signal 
pany, Providence, R. I.; capital, $100,000; 
purposes, manufacturing, installing, buying 
and selling and dealing in electrical railway 


& Supply Com 


block signalling systems and dealing in 
metals, wire, electrical batteries, dynamos, 


switches, bells, lamps 
Harold E. Brad 
Providence, 


generators, converters, 
and supplies. Incorporators : 
ley, Warwick; Eugene F. Bowen, 
and Stephen A. Wood, Providence. 

Hutchison Acoustic 
office, New York city; 
electrical apparatus; capital, 


Company —Principal 
objects, manufacture 
$500,000 In 


corporators: M. R. Hutchison, New Rochelle, 
N. Y.; Z. B. Babbitt, Washington, D. C.; K 


M. Turner, New York city. 

Harrigan 
corporated in Maine. 
ton, Augusta, Me. ; 
Augusta; clerk, C. L. 
rectors as above and G. 
ta. A company of this name is also re- 
ported as incorporated in New York State, 
with principal office at Buffale, N. Y., by 
Francis T. McDonald, Nelson 8S. Hallett, Ed 
Bh. Collister, Buffalo 

Sherman-Brown-Clements 
cipal office, New York city: 
ture mill capital, Incor 
porators and directors for the first year: K 
B. Sherman, Ek. H. Clements, Brooklyn; ¢ 
W. Brown, New York city. 


The Abbot-Gamble Company 


Bearing Company; in 
President, F. L. Dut 
treasurer, L. H. Tracy, 
Andrews, Augusta. Di 
R. Hadlock, Augus 


Sectional 


Company —-Prin 
objects, manufac 


supplies ; $3,000. 


Principal of 


fice, New York city; objects, general engi 
neers and contractors; capital, $20,000. In 
corporators and directors for the first year: 
Ik. W. Abbot, Wm. H. Lyons, Minnie G. Ab 
bot, New York city. 

W. S. Schuler Spring Company—Principal 
office, Amsterdam, N. Y.; objects, manufac 
ture and deal in vehicles; capital, $100,000 


Schuler, Wm. P. Ben 
Becker, Buffalo 


Wm. 8. 
Tracy C. 


Incorporators : 
nett, Amsterdam ; 


Ansonia Motor 
office, New York 
vehicles, carriages, etec.; capital, $10,000. In 
corporators and directors for the first 
kk. C. Armstrong, T. B. Townley, Elizabeth, 


Company—Principal 
manufacture 


Car 


city; objects, 


year: 


N. J.; C. I. Seott, New York city 

Robert Grant Company—Principal office, 
New York city; objects, to deal in iron and 
steel; capital, $5,000. Incorporators: Robert 
Grant, J. D. Goodhart, C. KE. Jelliffe, New 
York city. 

Carlson Motor Vehicle Company—Princi 


srooklyn, N. Y.; objects, manufac 
ture automobiles; capital, $100,000. Incor- 
porators: C. A. Carlson, Brooklyn; L. Sond 
heim, E. Sondheim, New York city. 


pal office, 


U. S. 
—Principal 


Agency of the Michlin Tire Company 
office, New York city; 
manufacture motors; capital, $30,000. In 
corporators: N. W. Mason, J. N. Marshall, J. 
J. Ackerman, New York city. 

Security Steel & Iron Company—Principal 
office, Troy, N. Y.; capital, $100,000.  Incor 
porators: E. T. Brackett, Jas. L. Scott, Frank 
J. Quinn, all of Saratoga Springs, N. Y. 


objects, 


Consolidated Motor Company, Islip, Sut 
folk County, N. Y.; capital, $50,000. Direc 


tors: L. M. Palmer, H. U. Palmer and L. M. 
Palmer, Jr., Brooklyn 


New York Iron & Metal Company; capital, 


$40,000. Directors: A. <A. Cantor, Dean 

Emery and T. L. Thomas, New York. 
Harper Machinery Company, New York; 

capital, $1,000. Directors: Andrew Harper, 


J. Stork and A. R. Palmer, New York. 
Essington Rotary Steam Expansion Engine 
Principal office, New Jersey Cor 


Company 
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Guarantee & Trust Build 
objects, constructing and 


poration Company 
ing, Camden, N. J 
manufacturing 
ete.; capital, $300,000 


machinery, 
lienry 
Wint, 


engines, boilers, 
Incorporators : 
Irwin, Almon I 


Camden, N. J 


James 
Davis, all 


«. Essington, 
Washington W 
Ohio Tube Company 
change VPlace, 
manufacture tubes 
David E 
Frank H 


Principal office, 1 Ex 
cw, 2. 2.3 
$10,000 


Jersey objects, 
capital, 
kdwards, 


Hiall, all 


Incor 
porators Cornelius 1} 
edwards 
uN. J 


Jersey city, 


Rotary Machine Company Principal office, 


Wilmington, Del capital, $50,000 Incor 
porators: W. S. Hash, Red Stone, N. H L 
R. Flock Shelby N. ¢ c. J | Moon, 
Clover, Pa 

The Continental Metal Company—Prinei 
pal office, Brooklyn, N. ¥ objects, manufac 
ture metals for lining journal boxes, et: 


$10,000. Incorporators and directors 


Metealf, B. F 


eapital, 
for the 


Burge! 


first vear Ss 


and Augusta Burger, all of Brooklyn, N. Y 
Jennings Shade Adjuster Company —Prin 
cipal office, New York city; objects, manufac 


ture window shades; capital, $100,000 In 
corporators and directors for the first year 
H. Van Emden, Brooklyn, N. \¥ G. W. J 
Angell, New York city Geo. R. Jennings 
Ksrooklyn, N. ¥ 

Boston Engineering Agency, Inc., Boston 


President, 
treasurer, Na 


capital, $10,000; par value, $10 


Charlies K. Darling, Boston; 


thaniel N. Jones; clerk, Annie E. Brown, ot 
Newburyport 
The Automatic Powder Filling Machine 


l’rovidence, R. I building 


operating, buying, 


Company, , objects, 


selling and leasing ma 


chinery, putting up and_= selling medicinal 
powders and other medicines, buying and 
selling real estate, manufacturing tin boxes 


capital, $150,000 ; par 
Arthur ¢ A 
Frederick W 


and cans and printing 
S100 Incorporators 
mey, George H Webb 
Rhodes, all of 


The Burt 


value, 
and 
Providence 


Manufacturing Company, of Ak 


ron, ©., with $50,000 capital. This company 
will manufacture and deal in oil filters, en 
gine shields and other utensils, implements 
and articles made of tin, sheet metal or other 


metals or materials It is already well 


known to our readers 


(O.) Smelting Company; capi 


Max Run 


The Canton 


tal stock, $10,000; incorporated by 


der and others 
Unger 412 Hal 


manutac 


Brothers Principal oftice, 


sey street, Newark, N. J objects 


ture jewelry; capital, $60,000 Incorpora 
tors: Ilerman Unger, Eugene Unger et al 
Lake Erie Boiler Works, Buffalo, N. \¥ 


capital, $100,000 Directors: Johannah Ilam 


mond, M. F. Hammond and Richard Ham 
mond, Buffalo 

Torrance Malleable Iron Company, Green 
Island, Albany County, N. Y capital, $30, 


Griesman, J. | 
Albany; w. Il 


000. Directors: Frederick U 
Calder and W. Ek. Wooltard, 
Hepinstall, Rensselaer 

Ilenry 
capital 


Steam Economy Port 
Essex County, N. Y¥ machinery ; 


$100,000 Directors: J. R. Sherman, G. DD 


Company, 


Sherman and Alonzo McDonald, Port Henry 
Plumbers and Steamftitters’ Supply Com 
pany, Buffalo, N. ¥ capital, $75,000 Direc 


tors: J. P. Fell, A. K. Sage and G. A. Jeffrey, 


Buffalo. 

Company, New York 
capital, $25,000 
New York; R. M 


Corundum 
and 
Burnet, 


American 


city; minerals ores ; 


Directors: J. B 


Page, Brooklyn, and G. W. Scott, Asbury 
Perk, N. J 
The Oozer Manufacturing Company, ma 


City, N. J 
Incorporators: Myron A 
Wolfson William FE. I 


; capital, $25,000. 
Wolfson, Moses 


chinery, Jersey ; 
aawrence, 


and 





50 


Robt. T. McMurray & Brother, Brooklyn, 


N. Y.—Objects, manufacturing structural 
iron and steel work; capital, $20,000. Incor- 
porators: Robt. T. McMurray, Wm. H. Mc- 
Murray, of Brooklyn, and another. 

Jerome Potter Company; objects, making 


and dealing in machinery; president, J. C. 
Ward, Portland, Me.; treasurer and clerk, Bb. 


G. Ward, Me. 

Dahlstrom Metallic Door Company, James- 
town, N. Y.; capital, $30,000. Directors: 
Dahlstrom, N. A. and an- 


Portland, 


Charles Johnson 
other. 

Western Railway Signal Company, Camden, 
N. J.; capital, $60,000. Incorporators: John 
G. Bennett, Walter C. Beckworth, Philip 
Peter, Joseph H. Vhillips and Josh. B. Chap- 
man. 

Supply Company, of Syracuse, 
to deal in machinery, tools, ete. ; capi- 
John Heldmann, IF. 


Syracuse 
a 
tal, $200,000. 
Hl. Bentley and another. 


Directors: 


American Heating & Ventilating Company, 
Audubon, N. J.; objects, manufacturing, erect- 
ing and constructing heating apparatus; capi- 


tal, $25,000. Incorporators: Henry Bender, 
H. D. Le Cato and Thos. D. Poole. 
International Spinning Ring & Traveler 


Company. Directors: Geo. F. Gould, J. 'T. 
agan, B. M. Welch, Portland, Me. 





Manufacturers. 


Ek. FE. Smathers will found a $100,000 iron 
working plant at Bradford, Va. 
The Enterprise Gas Company expects to 


erect a plant at Egg Harbor City, N. J. 

A new lace mill is proposed at Wilkesbarre, 
Va. W. A. Banfield is interested in the com- 
pany. 

The People’s Water Company is forming at 
Crafton, Pa., with $100,000 capital stock, to 
build a plant. 


A machine shop at Quarryville, Pa., owned 


by John Shields, a railroad contractor, has 
been damaged by fire. 
A building at Hilton, N. Y., is to be util- 


ized by FE. M. Upton & Company for barrel 
manufacturing purposes. 

The Genesee Fruit Company, 
N. Y., contemplates erecting a 
factory the present year. 

The Pittsburg Cathedral Company 
will, it is said, locate a plant valued at $250,- 
000 in North Millville, N. J. 

Preparations are being made by the Santa 
le for a twenty-stall roundhouse, shops and 
storehouse near Shawnee, Okla. 

The Quisiana Art Work Shop, manufac- 
turer of furniture, ete., Laporte, Ind., has let 


sSouckville, 
new barrel 


Glass 


a contract for new factory buildings. 

It is reported that much machinery and 
apparatus will be needed in enlarging the 
Graham Bros. distillery, Rockford, Ill. 

The Monongah Glass Company has been 


chartered with a capitalization of $100,000, 
and will begin operations at Fairmont, W. Va. 

Samuel Morris may build at Newark, O., a 
plant for the manufacture of an automatic 
car coupler, on which he has been granted ¢ 


= 


patent. 

An effort is being made to establish a new 
electric light and power company in Annis- 
ton, Ala. The movement is headed by A. H. 
Quinn. 

It is proposed to build a_ big electrical 
power-house at White Plains, N. Y., for the 
Harlem Railroad division of the New York 
Central. 

A company, of which H. L. Clayton, of 
Central, 8S. C., is president, will build a cot- 
ton mill not far from that place and near 


Liberty. 
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The New England National Automatic Fire 
Alarm Company has been secured by the 
Board of Trade, Ossining, N. Y., to locate a 
plant there. 

William Germeyer has rented a building at 
Carlisle, Va., and will install furnaces and 
machinery for the manufacture of automatic 
steam valves. 

The 
Cedar 
tional 
molding room. 

The Hobart Electric Manufacturing 
pany, Troy, O., has voted to increase its capi- 
tal stock to $100,000, and proposes to build 
a factory addition. 

The Northern Engineering Works, builders 
of electric and hand power cranes, of De- 
troit, Mich., have increased their capital 
stock to $150,000. 

For the Meade Cornice Works, VPhiladel- 
phia, Pa., a »,000 building, one story, 300x 
70 feet, is to be built at Forty-fifth street and 
Woodland avenue, that city. 


Wisconsin Foundry & Steel Works at 
Grove, Wis., has purchased an addi- 
acre of land on which it will erect a 


Com- 





New erecting shops and a brass foundry ot 
the Texas & Pacific Railway, at Marshall, 
Tex., have been burned. The machine shops 
were saved from destruction. 

The New York Air Brake Company, Water- 
town, N. Y., has contracted for 25,000 square 


feet of bituminous concrete flooring for the 
brass foundry of its new plant. 
The stockholders of the Slatington (VPa.) 


Textile Manufacturing Company are building 
a machine shop next to the silk mill, where 
they will make fine machinery. 

The Citizens’ Gas & Electric Company, 
Lorain, O., is planning for a new plant. We 
understand that this will supply electricity, 
but have no information as to gas. 

The Tanner canning factory at Oakfield, 
N. Y., is now owned by A. J. Tanner and 
Winters & Prophet, the latter a Mt. Morris 
firm. It is proposed to enlarge the factory. 

l’oughkeepsie, N. Y., hopes to have a fac- 
tory to make self-threading machine needles 
invented by James FE. Lyttle. Perhaps the 
local Board of Trade will give further infor- 
mation. 


Plans have been finished by the Vhiladel- 
phia city engineers for a $125,000 power- 
house, lighting and heating plant for the 
new Municipal Hospital, at Second and 
Luzerne streets. 

A cassava starch factory is proposed for 
Pensacola, Fla., by Dr. Horatio Keeler and 
A. H. Keeler, both of Chicago, president and 


secretary, respectively, of the Gulf States 


Refining Company. 

The York Safe & Lock Company and York 
Chemical Works (the latter a manufacturer 
of fertilizers), York, Va., have bought land 
between their plants, and it is thought that 
these will be enlarged. 


Arrangements are being made to establish 
a spike mill at Anniston, Ala., to be called 
the Anniston Spike Mill. We understand 
that it has some connection with the Weller 


Rolling Mill & Forge Company. 


Louis IP. Katz, said to be a furniture manu- 


facturer, of Milwaukee, Wis., was lately at 
the Baltimore Hotel at Kansas City, where 
he proposes to establish a new plant, the 


Milwaukee factory having been sold. 

David L. Stivin is at the head of an enter- 
prise to manufacture fruit packages at Grand 
Rapids, Mich. Another plant, to saw and 
shape the raw material, will be established 
at Newaygo. E. M. Averill, of Sparta, is the 
inventor. 

The Hecker-Jones-Jewell Milling Company, 
Produce Exchange Buiuing, New York city, 
will erect an eight-story building at Corlears 
and Water streets, on a plot 200x250 feet. 
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It will have facilities for the storage of 500,- 
000 bushels of grain. 

A company with a capital of $10,000 has 
been organized by men of Dunlap, Ia., for the 
manufacture and sale of an adjustable stove 
pipe and thimble invented by Charles A. Over- 
ton. Dr. G. Hood is president of the ocm- 
pany. Ground for a plant has been secured. 

The Newport News (Va.) 
Dry Dock Company is said to contemplate 
the establishment of a plant for the manu- 
facture of electrical machinery used in war- 
ship construction. The company recently ex- 
perimented with a steel castings manufactory 
and has saved much delay in building ships 
by making its own castings. 


Shipbuilding « 


Representatives of the Baltimore Chemical 
Engine Company, which is understood to have 
an address at Boston, Mass., have purchased 
a building at Franklin, Mass., and will manu- 
facture chemical engines, fire extinguishers 
and hose trucks there, intending to employ 
100 hands at the start, and increase this 
number fully 100 within the first year. 


The VProuty Wire Company's property in 
Chariton City, Mass., has been deeded to 
William H. Bailey, of Boston, who was the 


broker in the transaction. <A corporation will 
be formed of practical wire makers, who will 
enlarge and improve the property and operate 
it in the manufacture of fine steel wire for 
card purposes. ‘The property includes water- 
power. 

Pians have been made for a new brewery 
for the Springbrook Brewing Company, of 
Adrian, Mich., to include 25-ton ice machine, 
engine and boiler plant, etc.; also for a new 
brew-house, cellars, ete., for the Belmont 
Brewing Company, of Martin's Ferry, O., in- 
cluding elevators, steam engine and electric 
plant, the cellars to be fitted out with steel 
cooperage. 

The Nernst Lamp Company, in accordance 
with its new policy of establishing district 
offices in the large cities, has recently opened 
an office at 47 State street, Detroit, Mich., and 
appointed Charles F. Case district sales man- 
ager of the same. ‘The territory embraced by 
this office is the lower peninsula of the State 
of Michigan, the northwestern part of Ohio 
and the northeastern part of Indiana. 

The National Emery Wheel Company has 
just moved from Waltham, Mass., into its 
new works at the corner of Winona and Neb- 
raska Worcester, Mass. It has in 
creased its capital, and Geo. I. Reif is presi 
dent and general manager; Herbert B. Belch- 
er, treasurer, and H. F. Sanderson, superinten 
dent. This new plant is triple the capacity 
of its old one, and is located on the Boston 
« Albany tracks, near the station. 


streets, 


The “National Steel Company” is reported 
to have received a permit to build a large ad- 
dition to its plant at Fair Haven (New 
Hiaven), Conn. The new structure will be a 
foundry, and will involve the expenditure of 
about $50,000. The plans call for a building 
165x410 feet. It will be erected in three sec- 
tions, with the furnaces in the middle section 
and two traveling cranes on either side 
There seems to be a slight ambiguity in the 
expression of the company’s name. 

Dodge & Day, Nicetown, Philadelphia, Va., 
are installing in the power-house of the Link- 
Belt Engineering Company, Vhiladelphia, Pa., 
a 3840 horse-power Buckeye vertical cross- 
compound engine, direct connected to two 
General Electric 100-kilowatt, continuous 
current, compound-wound generators. the 
boiler plant at the same establishment is also 
receiving attention, and while it may not be 
found necessary to increase the capacity, it is 
probable under-feed stokers will be _ intro- 
duced. The Taylor system of management is 
well under way at the Link-Belt works, and 
the results attained have been most gratify- 
ing. 
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Moving Picture Machines. 

One evening in 1897 an American, tem- 
porarily located in London, was watching 
with considerable pleasure the last num- 
ber of a music-hall program—a 
moving pictures 
graph. At 
pire State Express rushed toward him 
and disappeared, leaving him amazed but 


series of 
the Bio 
the Em 


projected by 


sixty miles an hour 


uninjured. Again, in imagination he was 
flying across country in an English ex 
press and viewing from the car window 


1 


the realistic flashing past of houses an 
hedges, trains and other familiar objects 


Then “Jumbo,” 


the self-propelled 


came 


engine of the Hartford Fire Department. 
\s this old friend, spouting smoke and 
ladder 
trucks, hose carts and the ever-interested 


cinders, and accompanied — by 
crowd of men and boys, rushed up Main 
in the wake of the fire chief's 


Windsor 


American 


street and, 
buggy, 
somewhat 


swung down avenue, a 


homesick made his 


way to Piccadilly, and thence homeward 
to his London quarters. 

Such first introduction to the 
Biograph, this machine had for 


some time been in ser At about the 


was my 
though 
vice 
the 


same period was made acquaintance 
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also of the Mutoscope, together with the is possible to-d 


discovery that, for the insignificant sum chin r other 


of one penny, properly deposited in a slot, to interested 


one acquired the privilege of viewing an quarters ppeat 
animated and wholly life-like representa- machines pe 
tion of any one of a considerable variety complishe« rough tl 
of subjects Like certain other devices able M1 pe 
originally intended for entertainment pur sized camera at 

poses solely, these moving-picture ma- ordinary grip | 
chines have gradually entered various placed on the des 
fields of usefulness, until to-day the fur server, who turn 
nishing of amusement to an appreciative views the running 
public is but one of a number of lines facility that he mig 
along which the activities of the American machines watcl n 
Mutoscope & Biograph Company, of New moving pictures. TI 
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FIG. I. THE BIOGRAPH STUDIO 

York, are being directed. And in one ot photographs tor the pi 
these later developments in the moving- taken 
picture line the readers of the AMERICAN | the operat e pert 
MAcHINIst should be especially inte under br 
ested urally, theretore, the 

Although for some time certain mx mechan pparatus d 
chanical appllances in motion have been in thi ! n is of 
photographed and then reproduced before in the ope r and « 
the eye with every movement faithfully  veyors yard cram 
represented, it is not generally known sp St 
that the movements of practically any 1 hinery en | 
piece of machinery may be recorded 
reproduced in the same manner. N¢ 1 t \ t tl 
theless, this is entirely prac ‘ 


cture machine are 
1 essential that 
1 in sunlight « 
umination. Nat 
rreater part of the 
| ved at present 
i yperated 

l ting ot ore col 
dre lo treet 

t ttle ] 
tographed while 

yr -T 1ré ( ner 
e Cooper Hewitt 
; a eT thy 











adopted for this work) has now rendered 
it possible to obtain an accurate and real 
istic record of the performance of almost 
any machine which is located in a shop 
provided with electrical equipment, as one 

more of the mercury vapor tubes may 
be connected to the shop circuit to supply 
the greater portion of the required illum 
mation 


These long glass tubes with their bri 


] 
liant light have been found so valuable in 
this moving-picture photography that in 
the Biograph Studio on Fourteenth street, 
New York, no less than twenty-four such 
tubes—together with thirty-two specially 
designed arc lamps—are in service, the 
light available from the entire outfit be 
ing in the neighborhood of 300,000 candle- 
power. In addition to this magnificent 
lighting equipment, the studio is provided 
with all the paraphernalia of the modern 
stage, as here are acted and photographed 
all the indoor scenes reproduced by the 
Biograph and other moving-picture ma 
chines made by this concern. An excel- 
lent idea of the arrangement of the light- 
ing apparatus is given in the half-tone, 
Fig. 1 The arc lamps are grouped as 
represented in the galleries, and may be 
lighted two by two, as required; each two 
being connected in series, and the switches 
below being duplicated in thg gallery, so 
that an attendant at either point may con 
trol any lamp. These lamps are arranged 
for direct current of 50 amperes, at 55 
volts, are adjustable in all directions, and 
are really searchlights, each having at the 
front an adjustable lens by which the rays 
may be directed as desired. Of the Cooper 
Hewitt tubes, eight are suspended in a 
tilting frame, while the others are 
mounted on three portable stands, so that 
they may be moved to any part of the 
room to throw light on the subject from 
any direction. With this combination of 
are and mercury vapor lights each and 
every detail may be brought out as dis 
tinctly as the photographer desires 

It will be noticed that the camera in the 
center of the photograph is mounted on a 
tripod; while this is one of the cameras 
regularly used in the studio for photo 
graphing moving objects, it is, in actual 
operations, carried by a support giving it 
most sensitive and minute adjustments in 
every conceivable direction. This upright 
support is much like a drill column, and 
may be shifted to any point with little 
trouble. Besides the table for the camera 
it carries a support for a 14 horse-power 
motor by which the camera mechanism is 
driven, the two machines being connected 
by a telescopic shaft equipped with uni 
versal joints. Two widths of films are 
regularly used for different classes of 
work. The narrow one, or the one from 
which the Mutoscope pictures are printed, 
is 13g inches wide, and the pictures are 
enlarged to twice that width; the other 
film is generally employed for Biograph 
work, and as the detail must be very dis 


tinct in order that the picture. when pro 
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jected, may be clear, the original film is 
made 234 inches in width, and no enlarge 
ment is made in the positive strip used in 
the Biograph. The wide film is friction 
fed through the camera by rolls and cams; 
the narrower strip is drawn along by a 
pair of sprockets whose teeth « 
perforations near either edge of the film 
With cither film the usual number of pic 
tures taken per second is thirty—or 1,800 
per minute, though in the case of machin 
ery not moving at a particularly high rate 
of speed only fifteen exposures are made 
per second. Even this latter speed re 
quires some pretty lively work on the part 
of the camera mechanism, but just con 
sider what it means to start a strip of 
film, feed it from 34 to 2 inches—accord 
ing to its width—and stop it exactly at a 
certain point thirty times per second. This 
does not mean that the film has one 
thirtieth of a second for each feeding 
movement; far from it. The rotary shut 
ter running continuously at 1,800 turns 
per minute in front of the film has an 
opening which may be varied from a few 
degrees up to 40 per cent.; and with any 
thing like the maximum opening the time 
during which the sensitive strip must be 
moved for each exposure is cut down to 
nearly one-half of the time required for 
the shutter to make one rotation, as the 
film must be brought to a dead stop be 
fore exposure and held stationary until 
again covered by the shutter. If one 
would appreciate the speed with which the 
camera performs its functions, let him 
examine carefully the series of photo 
graphs on the short section of film illus 
trated full width in Fig. 2. These show a 
Wellman-Seaver-Morgan ore conveyor in 
operation: though the car to the left of 
the center passes at a good rate of speed 

















FIG. 3 THE PICTURE REEI 


over the bridge-like structure, no differ 
ence in its location can be detected in any 
two consecutive pictures; in fact the total 
movement represented by the dozen views 
in the column is, as will be discovered, an 
exceedingly small one. The film boxes in 
the camera hold several hundred feet of 
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material, 


one box and passes the lens, 


the blank strip as it is fed from 
being accu 


rately wound on a reel in another box be 
low \nd while the camera is not, as a 
rule, driven for more than a minute to 


catch a series of moving pictures, there 
have been machine 


occasions when the 


has run for a considerable length of time 


] 


and used a goodly quantity of film in re 


cording some important event. For exam 
Jeffries and Sharkey 


ple, when Messrs 
went down to Coney Island one evening 
in 1899 to settle a certain matter of im 
camera, 


portance, the moving-picture 


which accompanied them and which was 
operated that night for the first time un 
der artificial illumination, ran for an hour 
and forty minutes, and used between six 
and seven miles of film 

In reproducing pictures on a screen by 
means of the 


printed d 


Biograph a positive strip 


rectly from the negative is 


vertising purposes, the pl 
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otographs are ar 


+ 


ranged in reels and brought one after an 


ther into a vertical position before the eye 
The reels are exactly alike in these different 


machines—and therefore interchangeable 
The construction of the reel is shown in 
: Yr 


Fig 


234 inches thick (the width of the 


3. It is about 10% inches in diameter, 


print) 
and contains several hun 'red photographic 
prints arranged in consecutive order with 
a piece of highly calendered playing card 
stock behind each print, the blank cards 
acting as springs to throw the picture cards 


one after another quickly by the lens as 


the reel is slowly rotated by worm and 
worm-wheel Although the cards appear 
to be mounted radially in the reel, they 
are actually curved ahead from the center, 
steamed in this position in a form and 
then allowed to dry, the cards when so 
bent being much more springy than when 
radially 


disposed \s different reels get 
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with a ! ir lug on the flange of the 
M nu I tl re¢ » rotate W } 
ew 1 ( \ ire two trict 
‘ . : - ih 2 — 
» l W < worm 
aft d, and between them is placed loosely 
on the shat friction dis} which is 
connected by a link to the lower end of a 
curved arm hung on a pin at the top 
“1. em chaft 1 freely through the 
Phe \W m shal passes Ireeliy througn the 


worm and _ the semi-cylindrical — shell 
, 


with the latter, and 
coupled by a coiled 
spring 7, one end of which is fastened in a 
the other end is 


When 


worm 


collar on the shaft while 
of the worm 
idle, the 


attached to the hub 
the machine is standing 


shaft, instead of in the position in 


being 
dicated with its worm engaged with the 
outer end 


teeth 


, ' 
vy dropped at the 


the worm clears the gear 
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passed through the machine in practically 


the same manner as the original film is 
fed through two-winged 


gh the camera, a 
shutter which rotates 
] 
] 


constantly before 


the strip shutting off the light while each 
picture is fed opposite the lens, then ex- 
then 


posing the picture for an instant, 


hiding it while the film is fed to bring the 
The 


fifteen turns 


picture into register. shutter 


being double 


next 
rotates at but 
per second, although exposing thirty views 
in that time Sut its speed is sufficient to 
prevent the eye from detecting any period 
film is obscured and the picture 
and the 
instead of 


when the 


absent from the screen: observer 
apparently, 


therefore 


sees, 
series of views with blank intervals bi 
tween, a single scene in motion 

For the Mutoscopes (the portable, the dis 


play and slot machines) and the Biogen, 


which is the power-driven four-lens ma 


chine used largely in store windows for ad 


PORTABLE MUTOSCOPI 


placed in the form 
shaped for future service 


1 
} 


In Fig.4 are given longitudinal and cross 
sectional y 


iews of the small hand Muto 
scope referred to earlier in this article 
The mechanism for actuating the reel in 
this machine is of a very interesting na 
ture, the worm-shaft operated by the crank 
handle immediately below the lens in the 
front of the case being so mounted that 


when the crank is released the worm is 


1 


automatically disengaged from the worm 


wheel and the reel instead of being kept 
under tension is allowed to swing bacl 
machines) to normal 
Osjti here it remai til the crank 
p 1m10n where it remains untli the crank 
is again turned forward 
, ; 


longitudinal section, it will be 


Referring to the 
] seen that 
worm-wheel a, shaft b for the reel, and 
through universal 


ints the worm shaft d. are carried by 


Amert + Mechontet 


e dis] g slightly below the 
reme end of hooked arm ih Now, 
when the ree placed in position on axle 


eries of course 
resting against stop 7) and the crank han 
being 


dle is operated, friction member g 


eld between plate f by spring k turns 


vith the shaft and rolls up on its hook 


ped ipport, lifting the shaft d until 
the worn brought into mesh with its 
gear, as represented in the drawing. And 
ng tl f rotated to the right 


e he firmly in this manner 
heel and reel will be 
¢ ture after another 


ng brought up against the stop, pausing 


perpendicular position 


nd then flashing by the lens in front to 

the pre ‘eding picture S \s the reel 1 
wound ahead there is more or Jess friction 
between w ind gear; and worm shaft 


ind worm being connected, as mentioned, 
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by a coiled spring i, the worm naturally 
lags behind momentarily, winding up the 
spring until a pin in the shaft collar and 
a second pin in the worm shell come in 
contact, when the worm has a positive 
drive. The instant the crank handle is 
released the spring 2, still under tension, 
throws the worm shaft to the left, and 
the friction disk g then rolls down and 
over the end of its supporting hook and 
drops the shaft, thus freeing the reel and 
allowing it to fly backward. And the re- 
sult of all this is a device with which a 
man who ought to be the buyer of an 
improved machine of some kind and who 
it is hoped will be, can be shown at his 
own desk, what is very much like a view 
of the actual machine in operation 
Pe ue ae 
Hunting Old Furnaces in the Ramapo Mountains. 
BY E. P. BUFFET. 

There is a hardly a better way of spend 
ing a holiday than to go exploring in out 
of-the-way country places. The pleasure 
of such an expedition, however, depends 


largely upon some definite object of quest 








FIG. I FURNACE AT SOUTHFIELDS 


As for myself, I have at intervals, for 
some years past, been studying up the 
early chronicles of iron manufacture in 
America—particularly in New Jersey and 
Southern New York—and visiting a few 
of the scenes of bygone industrial activity. 
lo read in some historical volume about 
a torge or furnace, celebrated in Colonial 
days as a Homestead or Bethlehem; to 
identify on a map its obscure location; and 
then, over mountain or morass, to seek 
and find its mossy vestiges, is to me a 
fascinating amusement. About two years 
ago (see Vol. 25, page 409) I thus ex- 
ploited Samuel Ogden’s moonshine slitting 
mill at Old Boonton, N. J. 
article results from a pilgrimage on horse- 


The present 


back, and others by train and buggy, in 
Orange county, N. Y. 

The equestrian tour began with a steam- 
boat voyage from New York to Haver- 
straw, on the Hudson, whence a morning 
start could be made directly across the 
Ramapo mountains. That range of hills, 
which reaches from New Jersey into New 
York, is by no means cloud-capped, but 
is characterized by exceeding wildness for 
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a tract of country so near the metropolis. 
On the well-made road that saddles the 
ridges between Haverstraw and the Ramapo 
river at Southfields, some 14 miles away, 
one may travel for miles without a glimpse 
of cleared land and may observe through 
the open door of a wayside hut the primitive 











FIG, 4 STERLING LAKE, LOOKING NORTH 


FROM NEAR FURNACE RUIN 


industry of basket-making. The Ramapo 
mountains, by the bye, have been reputed 
for a population of albinos, due to what 
cause | am unaware. Glacial boulders are 
strewn thickly over the region and severe- 
ly tax the energics of a horse which, 
though indifferent to locomotives and trol- 
ley cars, regards it as a matter of con 
science to shy at every roadside rock. 

The gorge of the Ramapo river, fol 
lowed by the Erie Railroad, is a region 
of great natural beauty and reminds one 
of the course of the Hudson among the 
Highlands [he stream itself is only a 
slender brook in the dry season, but in 
the flood of last fall it swelled over the 
ravine, carried away dam and bridges, and 
on its recession left houses strewn along 
its banks like match-boxes. At Sloatsburg 
a lake or reservoir broke through a hill, 
plowing a gulley, say, 20 feet deep by as 
many rods wide, dropping a thick deposit 
of sand and gravel on acres and acres of 
the plain below. 

This territory was a lively one during 
the Revolutionary War, since it was on 
the line of march between the middle Hud 
son and the Jerseys. The valley is known 
to historical students as ‘The Clove.” In 


passing it may be worth while to note 


S 
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selves to the fastnesses of the Ramapo 
In the midst of their festivities the Com 
mander-in-Chief received an unexpected 
call from Mrs. Martha W. Never had a 
surprise by the enemy taken him more un 
awares, and he felt that his school-book 
reputation for sobriety of character would 
after all prove but a dream. Opportunely, 
however, Lafayette came to the rescue of 
his chieftain with a new spice of the In 
dies, a few grains of which he had brought 
over from Paris in his waistcoat pocket 
Thus the day was saved, and in honor of 
] 


the means thereof this place has ever been 


called “The Clove.” 





The rebel army repeatedly encamped 
hereabouts, and, if we could rely upor 
tradition, there would seem to_ have 
been some action, too, for at Augus 

ae 
Tha 

















at 





FIG. 3. FURNACE RUIN AND MODERN MINING 
PLANT AT STERLING FURNACE, 


a legendary account of the curious 
origin of this ‘name. On one. occa 
sion Washington and his army captured 
some stray sutlers’ wagons of the enemy 
Among the booty were several kegs of 
Jamaica spirits, to enjoy which in security 


betook them 


the Patriots straightway 


FIG. 4. FRONT VIEW OF OLD FURNACE AT 
STERLING LAKE. 


ta Falls, a few miles below South 
fields, I learned of a trench into which, 
according to somebody’s grandmother, 
soldiers’ bodies had been thrown by the 
hundred. The district was infested with 
“cowboys” whose famous ringleader, 
Claudius Smith, was eventually captured 
on Long Island and hanged. An enor 
mous boulder not far from Augusta Falls, 
which I take to be the one marked in an 
atlas ‘‘Man-of-War Rock,” is shown as a 
favorite sentinel post. 

Of late years this part of the country 
has, with excellent taste, been adopted by 
the wealth of New York city for the coun 
try club and residential colony at Tuxedo 
Park, which spreads over the mountains 
around the basin of what used to be called 
Duck Cedar pond. 

Half a mile or so west of Southfields 
station, on the outlet stream of Mombasha, 
or Mount Basha lake, stands the ruinous 
furnace shown in Fig. 1, which will again 


be referred t Returning to Southfields 


and following the river southward for a 


2 3 
mile or more, we strike westward into the 
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to- 
long turn 


Tuxedo Park, 


hill 


ward Greenwood 


of 
lake, but ere 


country north 


again to the south and after a few miles 
through a territory of ancient iron mines 


reach the 


sequestered Sterling lake (Fig 


ie - 
“ 7. 














ING 


WEIGHT 


FIG. 5 OLD DUG UP AT STERI 


FURNACI 
in a mountain valley be 


2) which lies 


tween the Tuxedo and Greenwood waters 

The country that does not belong to th 
Tuxedo (¢ the 
Sterling Iron and Railway Company, suc 


is largely owned by 


‘lub 


cessor to the Townsends of early days 
The 
plant at the outlet of the lake (see Fig. 
3). 
neighbor in selectness, to judge by a plac 


fri 


company still has an active mining 


Sterling vies with its aristocratic 


ird in mt of a grove by the roadside: 


NOTICE. 


THESE GROUNDS FOR ITALIANS ONLY. 


NO ADMITTANCE. 

It has often been pointed out that the 
“Dago” has his foot on an ascending so 
ladder, but I did 
» soon at the top of it. 


not 


cial expect to see 


him s¢ However, in 
spite of my inability to claim a drop of the 
blood of the Czsars, I can testify to most 
Mr. 


understand), 


courteous treatment Jenjamin 
Moffatt, 


found in charge at the mine office, and by 


by 
Sr. (as I whom |] 


Mr. James Moffatt, on whom I called at 
the newer furnace three miles down the 
Sterling creek. The old stone stack illus 


trated in Figs. 3 and 4 has_ been standing, 


there is every reason to believe, for over 


125 


Near by was dug up the iron 











FIG. O RUINS OF A NEWER STERLING FUR 
NACI 

weight shown in Fig. 5 lr] S cor 

jectured to ive been used for weighing 

the outp n early days, but such weight 

seen have been a standard commerci 


product of the works 
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From Sterling lake a winding wagon the west by a mountair 


road follows Sterling creek and the Ster- 


on 


continued east of Pompton 


ling Mountain railway to connect with the erson and Passaic, to t 
Erie below Sloatsburg, eight miles distant. greater mishap than a “h 
Two or three miles from the big lake it equine negligence and cade 


passes a small one where stands the rela 
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1 ridge; thence 


, through Pat- 


wn, with no 
eader due to 
nce 





tively modern Sterling furnace shown in 


of same 
of the 


visible 


Fig. 6. A side arch interior view 


he 
i 
is given in Fig. 7 The 


stumps 


piping, hnerwise, are 


tuyeres or otl 
A view from t stack 
appears in Fig. 8 


in the 


< 


middle ground was a 


shop of no special significance, but near 


s the site foroe 
the rorgs 


of a 


cal tradition, was | 
f the chain that was stretched across the 


West 
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mut limit ns of sp forbid 
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rporate this in tl resent a . 
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\ short distance below Sloatsburg is , ; ; f 
he village of Ramapo, N. Y., situated ne SSS 
“Ramapo Pass,” which was fortified dur 
po 1 aSs, was fortihed du The Age Limit. 
ct ten Dee ak i Th; a ” ; , 
ing the Revolution This, however, l d age question keeps bobbing up 
not to be confused with the Ne ‘rsev _ 7 ; 
: —s the New Jersey n my mind and im constantly asking 
iamlet of Ramapo allu o in histories ; , , 
imie ft Ran ip alluded t nn ric How ‘Id do engineer have to be 
to begin to retrograd ind by what meth 
ods d th ear-old superintendent, 
wl \ e differen between 
the engine nd ) ive it the 
conc] t at the ( i rty x oF 
thereab S gvineer begit go down 
hil 
If ‘ ( en er 
whet rn and be vO, al 0} t 
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I ge t d for a new positior 
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he urbing | iperhe ited team elec 
- - ly , , 
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Ramapo, N 


eral miles further south 
Pierson 


nothing that 


Was founded in 1798 by Josiah G new fT nn r ind uncriti« ised: 
& Bros. Ten years before, they had mad ne who is ready to adopt new methods if 
cut nails in New York city with an im- fetter than old ones: will h aman ever 


machine, from material rolled and 





Wilmington At Ramapo they 
headed bv 


ising a machine patented by 


near 
water 
LG 


operated, in course of tim 


cut and nails power, 


Pierson 


n 1795 They 


a rolling and slitting mill, forge, saw and 


orist mills. cotton factory, etc... employing 


hundreds of people In 1820 the works 
rolled and slit 700 tons of iron and manu 
factured about 500 tons into nails rhe 


Ramapo Manufacturing Company was in 
corporated h $400,000 capital 


Ramapo Car Wh« 


1824 wit 


The el Company now 
Nat the location of tl Pierson indus 
d the Pierson family l pron 
ent il The <« IR FIG. 9. DAM AT RA 
\ Fig. 9 X47 | er ft 
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lown e flood, whicl ed fulne ywhere 
nar or the vy 1a hel \ Sl ) (y rg H ( 
The | eback pilgrimage p led via Reynolds, ¢ . Port 
the lowe illey if he R p VI h S ii¢ ( A l d I I 
( pen country valled d l ag I rt x 








242 


collared superintendent of twenty-five or 
thirty, whose chief qualification for the po- 


sition was the number of his father’s 
shares of stock in the concern, The Con- 
stitution of the United States fixes an 


age limit at which men may begin to serve 
their country in the halls of Congress, and 
curiously enough a man is old enough to 
become President just one year before he 
becomes too old to be employed as a clerk 
on some of our railway systems.—F. L. 
Johnson, in Power. 





The Timmis Lithotype—I. 


The remarkable inventions which we 
are about to describe are for the purpose 
of accomplishing machine letter press 


composition and printing, but by the pro 
cess of lithography instead of typography. 
Inasmuch as the principle of the litho 
graphic process is not generally under- 
stood, except by lithographers, it seems 
best to preface our description of the ma- 
chines by an outline of that process. 

In ordinary, or relief, printing the faces 
letters the 
rounding surfaces, and the ink rollers in 


of the are raised above sur 


passing over the type deposit ink upon 
the raised surfaces, from which the im 
pression is then taken. In intaglio or 


steel plate printing the faces of the letters 


are sunk below the surrounding surface, 


filled 
ink while the surrounding surface is free 


and these depressions being with 


of it, corresponding impressions are ob 
tained. In lithographic printing the de 


sign or type matter is in neither relief nor 
intaglio, but is upon the same surface as 
the 
those portions of the surface from which 


the surrounding spaces, inking of 
it is desired to obtain an impression and 
the the 


without ink being accomplished by using 


leaving of remaining surfaces 
the well-known mutually repellant proper 
ties of grease and water. 

Lithographic stone, with which until re 
cently all lithographing has been done, is 
a light homogeneous yellow limestone of 
just sufficient density and porosity to al 
low water or grease to slightly penetrate 
its This 
almost duplicated by aluminum, and plates 


surface property is, however, 
of this material are rapidly supplanting 
the stone. In addition to its lightness, its 
flexibility permits its use in rotary presses, 
whereas the stones can be used only on 
flat-bed this fact 


gave the first impulse toward the develop 


presses. It is which 


ment of the lithotype. For anything ex 
cept daily newspaper work printing from 
type or electrotype plates is also done on 
flat-bed presses, and it is the fact that the 
lithotype makes the rotary press available 


for book and magazine printing that 
looked upon as one of its leading advan 
tages. In addition to this there is nothing 


in the lithographic process to correspond 
with the electrotyping of the forms and 
the making ready of the press, which are 
inherent in printing by typography 

stones or 


In preparing lithographic 


-] 1 lat he - ‘ 
aluminum plates the design or type mat- 
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ter is drawn or printed upon the surface 
by the greasy lithographic crayon or with 
lithographic ink, which is made of similar 
After the de- 
sign is completed a dampened roller run 
the moisture 


everywhere except upon the lines of the 


material in a viscous form. 


over surface will deposit 
design, and an ink roller, following this, 
will deposit ink nowhere except upon the 
from plate in 


this condition the impression can be taken 


design, and the stone or 
as from a type form. 

The above is an outline of the process 
by which all lithographs are made, and, 
inadequate as the foundation of the pro 
cess may seem to the uninitiated, the de 
signs so drawn upon the plate are in fact 
more durable than are relief engravings 
fineness, as as 


of corresponding many 


150,000 impressions having been taken 


from aluminum plates without appreciable 
impairment of the design. 
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paper similar in appearance to a printers’ 


galley proof. The matter is then trans- 
ferred from this slip to the aluminum 
plate which goes to the press. Not only 


is this slip similar in appearance to the 
galley proof, but it is also used for the 


same purpose, corrections being made 


upon it in the same way. These correc- 
tions are incorporated in the form by re- 
setting the defective lines another 
strip and attaching these lines in 
proper places to the first strip by means 
of the adhesive property of the lithographic 
paper. This process may again seem in- 
adequate to the uninformed reader, but it 
is the one universally used in other litho- 
graphic work. The proof slip may 
marked up by the proofreader to any ex- 
tent without affecting the plate provided 


upon 
their 


be 


he uses an ordinary lead pencil or ordi 
nary ink, as these produce no effect upon 


the plate. 

















FIG, I rYPI 


relates to the 


Che 


fundamental principles of the process. In 


description given 


practice the repellant property of the wet- 
ted surface and the attractive property of 
the inked design are accentuated by suit- 
able chemical treatment of the plate after 
but 


into the details of this we need not enter. 


the design is drawn or printed upon it, 


The lithotype consists essentially of two 
Of 
posing machine, consisting of a key-board 
that of a 


machines these the first 1s the com 


similar, broadly speaking, to 


typewriter, and a perforating mechanism 
, 


1 
a long 


which punches a series of holes in 


strip of paper, the arrangement of these 
holes being different for each letter o1 
other character. This strip of punched 


paper is then fed through the transfer 


anslates these 


which tr 





printing machi 


’ 
holes into let 


ters and prints the matter in 
lith 


upon a second strip of 


graphic ink 


CYLINDER 


Not only does the punched strip trom 


the composing machines direct the second 
machine what letters and other characters 
it shall print, but it also directs it to pro- 


the 


- 


vide proper “justifying” or spacu 


1 
between the words in order to completely 


fill the lines. 
the justifying of the lines has been the 


In all composing machines 


greatest of the problems to be solved, and 


the means by which it has been solved 
have been the points of greatest interest, 
and in this respect the present machines 
are no exception The justifying mech- 
anism will be explained in due course 

In order to clearly explain the action 
f the composing machine it is necessary 
to first explain the construction of the type 
cylinder of the transfer printing machine, 
and this 1s shown in Fig. 1 he type are 

ranged in rows and in circles, and in 
rdet indicate given letter it nly 
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necessary to indicate its row and its num- to the width of the letter, whatever that) rows of the fan-shaped ection of con 
ber in that row, and this is done by punch- may be, in order that the succeeding let- tacts and at their left. Should the line 
ing two holes in the paper strip, the posi- ter may be suitably spaced from it. See- contain but two words—that is one space 
tion of one of which determines the row ondly, the units of width of each letter the contact points of the arm would not 
while that of the other determines the must be successively subtracted from the descend below this position. On the 

position in that row. number in a full line and the final re ginning of the third word, or rather 

Fig. 2 illustrates the composing machine, mainder be divided by the number of the depress f the space bat 
the keyboard being at the left, the punch spaces between the words in the line in’ board before this word, the radia rm 


ing mechanism at the right and the justi- order to determine the amount of space descends to the secor pair of row f 
fying determinator in the center. It is to be placed between the words. For the contacts, and on the next depression ot 
unnecessary to go into the action of the purpose of this division the full unit is the space bar to the third pair, and 
keyboard upon the punching machine in not sufficiently small, and hence the units” the position of the arm with respect t 

detail. Suffice it, therefore, to say that are divided into tenths. Our readers will rows of contacts whi t fronts at tl 


the connections between the two are pure- not fail to note that a machine which does’ end of line being determined by th 


ly electric. The depressing of a key causes all these things comes very near to the number of spaces in the line, and thus in 


a pin plunger to enter a mercury cup and _ process of thinking, but, as will be shown dicating the number by which the ren 


thus to make connection with and energize presently, it does still more than this der of the line, after the sum of the 
the proper electro-magnet, of which a set Fig. 3 shows a short section of a ters has been subtracted, must be d 
are arranged in a row and are shown sur- punched strip with its interpretation in for justification 

rounding the base of the punching ma- ordinary letters below Che holes on the Not only does the arm move 


chine. We may, however, say that to cxtreme edges are for feeding the paper with the depression of the ke) 

avoid sparking at the surface of the mer- through the second machine, while all the also swings about its center from lett 
cury cups a secondary closing and opening others have a meaning. The holes in the right These latte ( 
switch with platinum points is provided lower side determine the row in the type at each depression of ey or of the space 
which is operated in common by all the cylinder, Fig. 1, in which the letters are’ bar, in the fort representing 
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keys. The key first enters its pin in the situated, while those in the upper side d al 
mercury, thus determining the proper cu termine the position in that row The key star 1 nd in t ter 
cuit, and then closes this switch Con lowest holes next the feed holes, which three unit nol | spacing each 
versely, when the key is released the occur between each word, are space trips movement t tracts a cert t gh 
switch is first opened, breaking the circuit ind indicate normally a movement of the varial nu f units fror full 
ind then the pin is withdrawn. paper without the impression otf a letter 1 f 

The justifying device is of extraord and nothing more Similarly the hole ng 
iry interest, and close attention on the marked “line trip” indicates nothing but Fig. 4 
part of the reader will be necessary to fol- the end of a line, and that preparation 
low its operation, though that interest for justification must be mad eC 4 ed the 
will be well repaid Referring to Fig. 2, a series of tat dd 

y The letters are divided into imaginary shaped electrical contacts will b een il fill tl 
units of width and are classified in a the justifying determinator with a radial f tl fi Fig. 4 
cordance with the number of units which arm swinging over them, the principle of 
they contain—2, 3, 4, 5 or 6, as the cas thes mtacts being more clearly 
Hs may be—and, we should add, all letters in Fig. 4 The arrangement of these 

in a given circle of the ‘ype cylinde: tacts differs in the two ustr 
Fig. 1, contain the same number of units, though the principle is the 
the circle in which a letter stands thus the arrangement of Fig. 4 1s t 
indicating the number of units which it to describe, we will confine ourselve 

mtains. The width of a letter must hx t. Of this figure the radi 
taken into account in two ways I ; ents normal spacing of thre \ 

f € le t ‘ ] l ( 1) he Cl ng ol tive ( 1 a 
by the t nster | g { I the pa ne the contac p ot the c c : 

( ust be ad ( e att d rt Ip 
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Should the end of the last 
the con- 


the space. 
word find another unit lacking, 
tact point will rest upon the upper 4 and 
that number of units will be given to the 
Should the line 
the second depres- 


space. contain three 
words or two spaces, 
sion of the space bar will cause the lever 


to drop to the second pair of rows of con- 
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space. In the case 
the final division into 


propriate to each 
chosen, however, 


3.5 units per space is exact, and as this 


does not often occur provision must be 


made for this fact. 
The result of dividing the total justify- 
ing space by the number of spaces in a line 


is usually a vulgar fraction which cannot 





tacts, marked “2 spaces,” and should the be exactly expressed in decimals, and in 
a 
{ / 
poo oc C 
( 
fe ree 
0 hole 
So) C u 
oO oO 
fe O C 
" \Line Trip 
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fe) 
3 unit hole 
m Spa ¢ Tr p 
cane 
When, ay th, COM ENE ot human events, . vt 
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FIG, 3. 


three words and the normal spacing 
exactly fill the line, the contact point at 
the end of the last word will fall upon 
the second three of the line ab, and three 
units will be given to the spaces as before 
Should, 


other unit lacking, the spaces to be filled 


however, the last letter find an 


in justifying aggregate 3 X 2+ 1 = 7, 
which must be divided among two spaces, 
giving 3.5 units to each space. This 
amount of spacing is shown by the left- 
hand 3 of the 2-space group of contacts 
and the 5 below it. The final resting 
places of the contacts are telegraphed to 


O09 
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FIG. 4 


the punches, and two holes, one for the 
number of units and one for the number 
rf tenths 

“h | La - 
punched in the paper, 
ab of Fig. 3 


It will thus be seen om the final posi- 


appropriate to each space, are 
is shown in the line 


tion of the arm in a radial direction indi 


cates the number of spaces in the line, 


while the position circumferentially indi- 


number of units and tenths ap 


cates the 


"©9009 


00 +} 
29000560600000000 


EXAMPLE OF A PUNCHED STRIP 


all such cases the figures marked on the 
show the next even 


For example, 


justifying indicator 
tenth above the true value. 
assume a line of seven words or 
of which the last letter is short, say, 10 
units of a full line. The normal spacing 
between words being 3 units the total 


6 spaces 


space to be divided is 3X 6-+ 10 = 28 units, 


and these divided among 6 spaces give 


February 25, 1904 


which the tenths are usually in excess of 
the true value, and this, unless corrected, 
would result in giving too great a length 
to the lire, and, while what has been said 
is still fresh in the reader’s memory, we 
in outline, the manner in which 
transfer 


will give, 
this correction is made in the 
printing machine. 

In no case do any odd tenths appear in 
the actual spaces. The machine gives to 
the first space the number of units only 
which are telegraphed to it and continues 
to do this until the accumulated tenths due 
to the spaces which have been passed equal 
or exceed a unit, when that space is made 
wider than the preceding ones by this 
additional unit. To the next 
gives. the whole units again, accumulating 


space it 


the tenths left over, if any, and those tele- 
graphed to it until they again equal a unit, 
when this unit is added to the next space 
and so on to the end of the line when any 
remaining tenths are thrown away and 
this final throwing away of the final tenths 
corrects the error due to the use of the 
tenth next above the true value due to the 
lo illustrate this, assume a line 
to contain 200 units and the sum of the 
units of the letters of a line to be 180, 
number of spaces is 6. The 
total number of units to be divided among 
the spaces is thus 200 — 180 = 20, and as 


division. 


while the 


these 20 units are to be divided among 6 
spaces the exact spacing, were all spaces 
equal, would be %° = 3.333+, which quan- 
tity the justifying indicator interprets and 


sends to the transfer printing machine as 


9900000080082" 


200000906000000000% 


) (0) 


0) @®D 


4 
i 


Qo 
2000660660000009099"5,5 


O 
299955656586068080000%" 
30000% 


@°: 3, spaces 


600928 
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ELECTRICAL CONTACTS OF JUSTIFYING DETERMINATOR 


units per space, which 
This inter- 
4, in which 


4 = 4.000 
the machine interprets as 4.7. 
pretation will be found in Fig. 
the tenth pair of circles to the left of the 
1b line in the 6-space set of contacts will 
be found to read 4.7 
It will thus be seen that the justifying 
punches the 


indicator telegraphs to the 


amount of space required between the 


words of a line in units and tenths of 


3.4. The actual spacing done by the latter 


machine will then be as follows: 

SPACH 

ist. . . 3 units with 4 tenths acc umulated 
2nd. . . 3 units with 8 tenths 

3rd... . 4 units with 2 tenths i 

4th .. . 3 units with 6 tenths oy 

sth .. . 4 units with o tenths ne 

6th .. . 3 units with 4 tenths 
Total, 20 unitsas required and 4 tenths left 


Inasmuch as the 4 tenths remaining at 








oe 
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the completion of a line are ignored by the 
transfer printing machine, it will be seen 
that the total spacing given by it aggre- 
gates 20 units, which is the amount de- 
sired, and this result always follows. 
(Concluded next week.) 





Press Work in the Manufacture of Bath Tubs. 

Among the more recent achievements in 
the press working of sheet metals is the 
making of bath tubs entirely of pressed 
steel. They must of course be made in 
large numbers to warrant the outlay for 
presses and dies, but when the apparatus 
is all provided the product is not only 
cheap but excellent, with novel and desir- 
able features of its own. In the making of 
such articles as bath tubs the sizes of the 
parts and the power required in the oper- 
ations constitute a large factor of expense 
and involve additional difficulties of man- 
ipulation. 

The Toledo Machine & Tool Company, 
Toledo, Ohio, have recently produced an 
entire equipment of shears, presses and 
dies for this work, making the entire tub, 
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with the body and ends, this feature in- 
volving one of the few fifficult sheet- 
metal problems which are now receiving 
practical solution. 

The piece for the rear end of the tub is 
shown in Fig. 2. The inner radius at A 
at the top is 6 inches, the wi Ith of the rim 
at B is 2% inches and the depth of the rim 
at C about 1 inch; the difference, therefore, 
between the radius at A and the radius at 
C is nearly 3 inches, and the difference in 


- 


the periphery of D and of E is about 5 
inches, which suggests the difficulty of 
working these parts into shape without 
either splitting the outer or buckling the 
inner edge. The blank is first cut to shape 
with ordinary cutting dies and in the sec 
ond operation it is formed to the proper 
radius at AA in ordinary sheet-metal 
forming rolls. The power press built for 
this special work comes in here and in this 
the operation of curling or forming the top 
edge is done. A second set of dies flattens 
or forms the rim at right angles and a 
third operation curls over the outer edge 
and finishes the shaping. The first opera- 














PRESS WORK IN THE MANUFACTURE OF BATH TUBS 


its legs, overflow pipe and fittings. The 
tub is indicated in Fig. 1 in the accompa- 
nying sketches. As will be seen, the en- 
tire body of the tub is made of but three 
pieces. The rim or top of the tub, instead 
of being a detached piece, is made integral 


tion was by far the most difficult. Ne 
blank ho'ders or pressure rings were used 
in forming the edge, the operation show- 
ing how surprisingly the metal can be 
made to fold or flow if the dies are cor- 


rectly adapted to the work. Additional 


245 
dies next prepare the edges F for seam- 
ing, one operation bending the edge at 
a right angle all around and a second 
operation throwing it over about 45 de 
grees more, when it is ready for seaming 


as 


us 
* ASS 


—_J = 


‘ = hea 


to the body of the tub 


Lr 








FIG 7 A EMELINE hil 


Che front end piece of the tub is shown 
] 


in Fig. 3 and the operations upon it are 


1i0se above enumerated that 


so similar to t 
it is not necessary to particularize 

The body, Fig. 4, having been cut to 
proper shape, has its top edges shaped in 
two strokes of the press and with but one 
set of di s; this be Ing accomplished by a 
special gage or locating device operated 


by a hand lever. The upper die descend 


ing forms the first bend when by the oper 
ation of the one lever the gage is thrown 
ut of the way, permitting a second set of 
gages to come into play by which the 
sheet so located as to form the second 
bend and complete the rim. The boy is 


then shaped by tr » match the already 
prepared ends and the edges L are bent 
out at right angles 

In the assembling operation the rear end 
piece, Fig. 2, is first placed in position 
over the corresponding end of the body 
piece and the two are placed in the dies 
and at one stroke of the press they are 
neatly and firmly seamed together. The 
front end of the tub is next placed over the 
front end of the body, then they are placed 
in the dies and seamed in the same way, 
this operation being shown in Fig. 7. The 
press employed for this work is made with 
an open or removable front, which makes 
it possible to place the tub in the position 
shown 

Attention shi 
ner of securing the seamed joints in the 


uld be called to the man 


rim at the points indicated by RR in Fig 
1. A surplus of metal is left on each edge 


and by means of dies provided this is 


f 


id perforated as shown 
n Fig. 5, the operations being performed 


imultaneously with those previously de 
scribed 

The shape of the body of tub allow 
ill the legs to be made alike and these 


i! six operation 


} 


are produced complete 
The making of the overflow 
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A German View of the Premium Plan—Il.* 
BY B. SCHILLER. 

The tables show a comparison of the 
results of the various systems, the base 
piece-work price or labor cost being set 
at $3.00 and three ratings of respectively 
20, 30 and 40 cents an hour being con- 











sidered. Table 1 shows the rates of pay 
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20.32 hours. 


(7 ) 
hour. 


Maximum time allowance 
Day rate 20 cents an 


TABLE 1 
THE SCHILLER 


OPERATION OF 


actually earned and the actual cost when 
the job is completed in five hours. In 
the Halsey system the premium is taken 
at one-half. 

Table 2 shows the rates of pay earned 
and the time taken if the labor cost is to 
be reduced in all cases from $3.00 to 
Table 3 shows the labor cost and the time 
taken if all three men earn 45 cents an 
hour. These tables show that from the 
workman’s point of view the Ross system 
appears to be the most desirable, as with 
less exertion a higher rate can be earned. 
From the employer’s point of view the 


2.25. 


Halsey system appears theoretically the 
most desirable, because with a low rate 
and a rapid production the labor cost is 
the least. 

The considerations all 
been based a shop working on day 
rates which is to be changed to the premi- 
um system. If the change is to be from 
piece work to the premium system, fur- 


previous have 


on 


ther consideration is necessary. 

In introducing a change in the method 
difficulties are met with all 
line. The look on the 
a certain suspicion which is 


of 
along the 


payment 
men 
change with 
easily understood if their point of view 
considered Arguing from the fact, 
well founded, that the change 


is 
which 
a paper by Chief Engineer Schiller 


lereimes 
rranslated 


*Abstract of 


of Vienna published in the ZertscAris/t des | 
deutscher Ingenteure for August 22, 1908 
by Lawford 


Fry 


PREMIUM 
NORMAL PIECE-WORK PRICE (kK) IS $3.00 1S COMPLETED IN V 
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costs the employer a considerable amount 
of time and trouble, the man looks for 
the real reason for the change. He can- 
not ascribe it to pure philanthropy and 
he does not readily believe that his em- 
ployer is suddenly making a gratuitous 
attempt to increase his wages. He there- 
fore comes naturally to the conclusion that 
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624 624 200 100 300 45. 50, 
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3 1044 90 155 245 81.60 72. 
2 lls 60 170 230 115 283.3 
1 12's 30 185 215 215 616.7 
rT) 1344 0 200 200 0 0 
| 
Maximum time allowance (7 ) 13's hours 


Day rate (7) 30 cents an hour. 
TABLE 2 
FOR RATES OF 


PLAN 20, 


the change is really to effect a reduction 
in wages. As a matter of fact, one can 
hardly expect the workman to immedi- 
ately grasp the real meaning of a system 
which for the employer has been care- 
fully studied and thought out; he will 
therefore not be ready to recognize the 
advantages, but will rather be on the look- 








30 AND 40 CENTS 
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ditions with equal diligence and equal 
work gives him less money, he has no use 
for it and will resist its introduction. For 
a system to be acceptable and popular it 
must give equal results at the start and 
offer advantages in the future. It is proven 
that the premium plan can offer advan- 
tages, but it must be so arranged that even 


zal | (Z—z2)lp|K=Lz 
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rs 





Premium. 





Time saved. 
Rate of earnings 


Earnings at hour 
rate 


~ 
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hrs. hrs. cts. cts. cts. cts. per per- 
hour. | cent. 
| 
| 
~ | 
9.83 0 393.2 0 | 393.2 | 40, 0 
a) 0,83 360 16.6 | 376.6 41.84 4.6 
8 1.83 320 36.6 | 356.6 44.87 11,4 
7.86 | 1.97 | 314.4 39.4 | 353.7 | 45 10,3 
7 2.83 280 56.6 336 .6 48 08 20,2 
6 3.83 240 76.6 316.6 52,76 31.9 
5 4.83 200 96.6 296.6 59 .32 48.3 
4.92 4.91 196.6 98.3 294.9 60, 50, 
4 5.83 160 116.6 276, 69.15 72.9 
3 6.83 120 136.6 256 .6 85.52 113.8 
2 7.83 g0 156.6 236.6 118.3 195.7 
1 883 40 176.6 216.6 216.¢ 441.5 
0 9.83 0 196.6 196.6 v0 0 
Maximum time allowance (Z ) 1.83 hours 
Day rate (7) 40 cents an hour. 
TABLE 3 
AN HOUR WHEN A JOB OF WHICH THE 
ARIOUS TIMES. 
from the start it does not show any dis- 


advantage. If now we compare the con- 
ditions of piece work and day rate, we 
shall see that the rate of working is con- 
siderably higher for piece work, but that 
the rate of earnings is by no means always 
proportional to the capacity of the man. 
It is well known that the rate of wages 
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FIG. 3. RELATION BETWEEN RATE, NORMAL INCREASE IN RATE AND MAXIMUM TIME 


ALLOWANCE, 


out for the disadvantages of the system. 

When the question is reduced to its low- 
est terms, it is immaterial to the workman 
how his wage is calculated. He is only 
interested in the simple relation—so many 
hours a week worked, so much money on 
pay day. 


If the similar con- 


new system under 


TIME ALLOWANCE IS CALCULATED FOR A PIECE-WORK PRICE OF $3.00 


earned must not exceed a certain limit, 
and that this limit does not coincide with 
the maximum capacity of the man. Where 
there is much variation in the fundamental 
rates this will be particularly noticeable, 
mistakes in 


being care- 


and everyone knows how 
prices are continued, the men 


ful not to disclose them by earning too 
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much money. The most careful time ditions. This handicapping of the more of five hours, the earnings and costs will 
keeping cannot prevent an easy contract highly rated men appears to be equitable, be 
being charged with work done on a less’ ir view of what was said above regarding Rate actually 
favorable contract. The result is a sort the fixing ot the day rates. ' a - ~ ~ Labor Cos 
+ s 7 } i s rh il 
of unstable equilibrium and an incorrect The maximum allowed time is so chosen 0 50.64 $2.532 
estimate of costs. that when the job is done in the normal 30 55.0 2.75 
It is only in shops where a man is do- time the cftect of the premium for the 40 en. 22 > 06 
ing the same work day in and day out time saved is to give the man the maxi 
42 : F the la! -ost is to remain at the full 
that the conditions are more favorable, mum wage he would be allowed to earn [f the labor cost remain at the full 
but it is universally the case that the at straight piece work, the cost to the em- P!€C€-WOrk Price OF 93 im all cast 
piece-work price is reduced until the floyer being kept the same. Under this the times of production and earnings will 
man’s earnings remain constant at a cer- system the change from straight piece be: 
tain amount or at a certain percentage of work makes no difference to either em . rin — pe ws 
tate it actuall crease 
his rated wages. The author has devised ployer or men, so long as the work is cts. perhi hours earned over 
p : e — ° ° ° . ts. per hour rate 
a premium plan for use in a shop in which done in the normal time. Any reduction , 
<i ; ea? ov i oa : : 20 0.038 31 55 
piece work was established. Each man has of time increases the earnings and re 
a . : . . ore . as 20 6.00 45 50 
a certain day rate, and each job is given a_ duces the labor cost. The curve in Fig. 4 : 2 
. : ‘ : gis oO 5.17 sf 15 
certain piece-work price. The maximum shows the relative rate of increase in 4 iia ; 
time allowed for the job takes into ac- earnings for the Schiller system and This is the so-called normal rate of pr 
count, as explained below, both the piece- straight piece work. With the Schiller duction. The maximum allowed time 1s 
work price and the man’s day rate. If the premium plan the rate of increase is less fixed with « view to giving these percent- 
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FIG. 4. COMPARISON OF RATES OF EARNINGS AND LABOR COSTS FOR PIECE WORK, DAY WORK AND SCHILLER PREMIUM PLAN 
job is done in less than the maximum _ rapid than with piece work, and this gives, ge f increase when th luced 
time allowed, the man receives as prem- so to speak, a factor of safety to enable at a labor cost equal to the p worl 
ium his day rate on one-half of the time the original piece-work price to be rigidly price. It w be se ut 
saved. It is assumed that the piece-work maintained in the face of reduced time of men do tl ne their 
price is so made up that when the job is production earnings a t greatly differ \ st 
done in normal time (which is less than The following figures show the opera closer agre ent ¢ 
the maximum allowed time) the man will tion of the Schiller system with three men e cl perc 9 ( 
be making his day rate plus a certain per- rated respectively at 20, 30 and 4o cent wage whe 
centage of the same. With straight piece an hour and working on a job of which ‘ " ‘ 
work the price would be cut if this certain’ the piece-work price is $3 The maxi i f 1 piece-v 
rercentage is exceeded, but in the prem- mum allowable times are respectively ,, — e 
ium system the prices are maintained re 20.32, 13.33 and 9.83 hours, and if ; hree 
gardless of earnings. In the Schiller sys men are to earn the same rate of 45 cents 
tem the extra percentage earned by doing n hour, the actual times of production 
the work in normal time is not the same nd the labor « s will be Se 
for all classes of men; it varies, as shown Rate Ti ee uh 
, . . Ss. pel rs l 
by the slosing line MM in Fig. 3, fro : 
' 20 5.50 $2.01 
35 per cent. when the day rate 1s 60 cents 
e 20 HOH 200 
n hour to 60 per cent. when the day rate ' . 
> : {0 = SO 2.527 
is 10 cents en hour. Of course any other s , 
relation can be arranged to suit loca n If the e by 1 the san 
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Then under assumed normal conditions 


Ka2-eL—7zil + M1) 


also K = 21+ (Z—2) pl; 
oe im ma oo I p 
hence Z= / (3 —putm) 
or putting fp = %, 
a. ae 
inkiony 


Then by inserting the values of piece-work 
price K, rate 1 and normal percentage of 
increase of rate M, the maximum time to 
This is 


done in the original paper for piece-work 


be allowed in any case is found. 


prices of from 1 to 30 and for rates of 
M is taken to vary with 


from 10 to 42. 
the rate, as shown by the line MM in 
Fig. 3, the equation being: 
M = 65 _ 
It will be seen from the above that: 


1. The higher the rate the lower must be 
the production to maintain the 
same labor cost. 2. With different rates 
and the same time of production the egrn- 
ings are approximately the same. 3. The 
lower the rate the labor cost 
for equal times of production. 

In other words, the highly rated man is 
assumed to be the more capable, and must 
do the work in time than the man 
with a low rate, in order to earn the same 
money; a newly engaged operator who is 
started with a low rate has an opportunity 


time of 


lower the 


less 


to earn as much as his more highly rated 


senior if he does the same work in the 
same time 

The cost of production is greater with 
a highly rated man if he does not employ 
his time properly, just as on a day-rate 
system, but there is no incentive to industry 
while with the premium system every hour 
saved means an increase in earnings, which 
is the greater the higher the original 
rate is. 

The variability of the time allowance has 
a further advantage. It is impracticable 
to refuse the increase of 
wages. In all other systems, however, an 
increase of rate means an increase of earn- 
ings and labor cost if the time of produc- 
tion the same. In the present 
system this is not the case. With an in 
crease in rate comes a reduction in time 
allowance, so that earnings and labor cost 
It is to be assumed, 
however, that an increase in rate is due to 
increased ability which brings with it a 
reduction in the time of production so 
that the earnings increased 
without an increase of the labor cost. 


Further, if it is considered that a work- 


operator any 


remains 


equalize themselves. 


man’s are 


man’s ability increases up to a _ certain 
point and then with increasing years de- 
the is continually in- 


creased, the condition assumed above does 


clines while rate 


not obtain, and the employer is paying 
to the old and industrious workman a sort 
of pension which the man has well earned 
may be readily conceded to 


and which 


him. In any case it is easier to deal with 


raise under this system 


a request for a 


AMERICAN MACHINIST 


than where an increase means a direct 
increase in the cost of the product or a 
reduction in the employer’s profit. 

Since the allowed time is a function of 
the original piece-work price, a compar- 
ison of the costs in the two cases is a 
measure of the efficiency of the workman. 
If the cost has been reduced, other con- 
ditions being the same, the workman will 
have earned more by reducing the time of 
production by greater industry. Under 
these circumstances there is no objection 
to an increase in rate. 

By the use of this premium system the 
works manager is in a position to deter- 
mine very closely the workman’s ability 
and the actual cost of production. An 
incapable, idle or thoughtless man will 
fare badly, he will not be able to reduce 
the former piece-work cost and may even 
without, however, earning 
more for himself. He will find that the 
shop is not for him. The of the 
system when properly applied is a shop 
with capable, men, earning 
good wages and giving a rapid and eco- 
nomical production, the efficiency of the 
whole plant being increased. 

A similar procedure can be carried out 
if a piece-work system is replaced by the 
Rowan or the Ross premium plan, the 
fundamental idea, that equal work shall 
bring equal earnings irrespective of rate, 


increase it 
result 


industrious 


being maintained. 

It is worthy of mention that all the 
premium systems of which descriptions 
have been published have given good re- 
sults in practice. The question is as to 
which is most suitable, and this can only 
be decided after a careful examination of 
the local conditions. 





A New British Electrical Magazine. 

Mr. Theo. Feilden, who some years ago 
launched the ‘“‘militantly British” Feilden’s 
Magazine, the editorial management of 
which he relinquished two years ago, has 
just published the initial number of The 
Electrical Magazine, a copy of which is 
before us. 

The new magazine makes its appearance 
with quite a flourish of trumpets, the first 
cover page carrying in red ink the legend 
“a revolution in electrical literature,” 
while the salutatory informs us that the 
organization “is of a peculiar—I might 
almost say unique character” and abounds 
in mysterious references to the features 
While the new mag- 
azine is a creditable and useful publication, 


of this organization 


we can see nothing about it of the unique 
character which would be expected from 


its publisher's announcement, and _ its 


creditable features would perhaps be more 


noticeable if there was somewhat less of 


blare 





To write black on glass or bright metal, 
use I to 2 parts of silicate of soda with 
10 parts of liquid India ink. Write with 


a steel pen 
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Hardening Machine Tool Parts. 
BY JOHN RANDOL. 

In the Sloan & Chace shops, Newark, 
N. J., fine small lathes and gear cutters 
have been made for more than thirty 
years, and the running spindles of these 
delicate watchmakers’ machines must be 
hardened with entire uniformity and with 
as little distortion as possible. 

Up to within something more than a 
year the usual course of fine tool-part 
hardening was followed, by use of a gas- 
furnace heated pot of melted cyanide of 
The pieces so treated often 
degrees of hardness, 
quenching, 


potassium. 
showed different 
sometimes cracked in 
often were so distorted as to have to be 
straightened, there constant 
and breakage in either 
quenching or straightening. 

This hardening passed into the hands 
of Mr. William Haney, 
nide pot aside and also abandoned the use 
of tool steel; taking machine steel, 35 car- 
bon, for his material, and hardening the 
finished pieces by the use of a compound 
generally employed, with the result 
uniformly hard, very strong, 

bright, fine-grained fracture, 
unchanged in form, requiring no straight- 
ening and with no loss from breakage. 

Mr. Haney’s hardening compound is 
composed, by weight, of three parts of 
prussiate of potash. and one part each of 
table salt, sal-ammoniac, rosin, and bone 
charcoal, and one-half part of cyanide of 
potassium 


very 
and was a 


large loss by 


who set the cya- 


not 
of work 
showing a 


The prussiate and cyanide, salt and sal- 
ammoniae and rosin are to be coarsely 
powdered, so as to pass through a sieve 
16 meshes to the inch. The animal char- 
coal is ordinary ground ‘bone black.” 

A sufficient quantity of the powdered 
materials, in the proportions specified, is 
mixed, dry, with the bone charcoal, some 
latitude as to the quantity of the charcoal 
being allowed. The bone coal is not the 
active hardening substance in the com- 
pound, but if the pieces are packed with- 
out the charcoal, they are firmly embed 
ded in the mass when it cools. 

The routine is to pack the pieces to be 
hardened in boxes, as is usual in case- 
hardening, luting the covers on with clay. 
The boxes are then placed on the fire- 
brick bottom of the gas furnace shown in 
Fig. 1, which has four flames on each 
side and an overhead smokestack. The 
flame is put on for a sufficient length of 
time. The No. 5 lathe spindles, previous 
ly mentioned, take five hours of firing 
after they are red hot; smaller and thin 
No test wires 
are packed in the boxes, as the time of 
heating is determined by experiment at 
first, and the boxes are always kept in 
the same time for the same piece. The 
is left the door 
closed until all is cold, and then the work, 


ner pieces take less time. 


box in the furnace with 


which is perfectly clean and silver-white 
is reheated and quenched singly. 
The spent granulated packing left in the 
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box after the work is taken out is used 
over again as bone charcoal about three 
times, the active case-hardening constitu 
ents of the packing being supposed to be 
dissipated at each heating The spent 
residue is used alone to pack such parts 
of the work as are not to be hardened 

Mr. Haney uses three liquids for cool- 
ing work. Fig. 2 shows the case-harden 
ing plant, and Fig. 3 the three hardening 
baths at the toolsmith’s forge. The bar 
rels contain water with common. salt 
added, sufficient to make it float a potato 
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in varied proportions, a quenching bath 
for various degrees of softness may be had 

The glycerine bath is much better for 
water annealing than the soapy water 
commonly used. For “water” annealing 
the piece is cooled in the air before 
quenching until it will barely scrape 
sparks off the wooden handle of the 
smith’s hammer, then quenching in the 
glycerine bath ensures a very soft quicl 
annealing. 

As stated, this compound and method 
do not produce the case-hardening “col 
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The cone spindle boxes are hardened in 


individual round boxes, cut off from steel 
piping The cones are I 9-10 inches diam- 
eter by 13g inches long The round-tube 
boxes, in whi the cones are packed for 
conversion, are 2 inches diameter inside 
by 2 nches long Chese are set in three 
rows on an iron plate, filled with cones 
ind packing 1d then covered with a 
second plate, and a second three rows of 
cone boxes are pl iced on top and covered, 
and then a third tier of cone boxes is 
dded and vered, and the three-high 








FIG. I. CASE-HARDENING FURNACE—FOUR GAS FLAMES FIG. 2 CASE-HARDENING PLANT FURNACE WITH CYANIDE POT 


ON EACH SIDE. 





FIG. 3 DIFFERENT COOLING BATHS 


The covered sheet metal tanks contain 
fish-oil, which is preferred to animal oil as 
having the sharper action. The smaller 
receptacle, a metal can, at the forge, con 
tains glycerine and water. In the illus 
trations the brine baths are marked 4, 
the oil tanks B, and the glycerine can ( 

The quenching is quickest and most 


efficient in the brine; more gradual and 


less harsh in oil, and somewhat sharper 
and quicker in glycerine alone than in 


water. By mixing glycerine with water 
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THE FORGE. FIG CASE-HARDENING BOXES 
ors.” The work is a dull silver grey when pile is placed on the firebrick furnace tloor 
cold. The hardening is extremely uni and fired, and permitted to c without 
form, and extremely hard, and never’ being disturbed. The cones are then heat 
shows soft spots, as did the tool-steel ed and dropped one at a time into th 
work heated in melted cyanide brine barrel Mr. Haney doe 

The case-hardening boxes shown in Fig. p vater f cooling hardened wot 
4 are some of them cast iron and some of The ne b rive nuch more dep 
wrought boiler plate Mr. Haney prefers and grt lr than wat vive 
the boiler plate boxes, formed by cutting ind used f ll p! 1! VOTK 1 ely 
out the corners and bending the sides up to crack in hardening 
with no fastening, out of steel plate 5-16 \ stly cutter was made of machine 

g inch thick tee he S & Chace 
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shops, and was sorely needed for use. 
Mr. Haney hardened it in five hours’ case- 
hardening, and it did more work than any 
tool-steel cutter ever did on the same job. 

fen hours’ firing after the work is red 
hot will give 34 inch depth of hardening 
with Haney’s compound; 1% hours’ firing 
after the work is red hot gives 1-32 inch 
depth of hardening. 

This case-hardening is thus fully de- 
tailed because it gives extremely good re- 
sults, and because it is different from or- 
dinary procedure. Fully detailed inform- 
ation of this kind is very rarely to be had 
where superior results are obtained, every 
successful case-hardener being inclined to 
keep his compounds and quenching baths 
to himself, as valuable trade secrets. 





A Thickness Gage for a Buzz Planer. 
BY JOHN M. RICHARDSON. 

The patternmaker often has to do side 
jobs not exactly in his legitimate line, but 
which are brought on by it. Ten years 
or more ago I had occasion to make a 
case of small drawers to go on an auto- 
matic silk-winding machine. There were 
quite a number of these drawers to be 
made, and 34-inch stuff was called for on 
the case and all. As there was no cylin- 
der—or dimension—planer in the shop, the 
only one being a buzz planer, I saw that 
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to going ahead. It was found necessary 
to cut away clearance on the under side 
of the bridge strip, leaving but a narrow 
portion of it, the given 3 inch in hight, 
coming directly over the edge of the back 
table beyond the cutters. After this was 
done things worked nicely and the job 
was completed. 

The success of the crude affair led to 
the making later of the device shown in 
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To operate, first screw the device in 
place and set to the desired hight, and 
lower the front table as much as possible. 
Then start the machine and hold the 
work level, with the front end of it firmly 
against the bottom of the gate and push 
it ahead. It now passes the knives and 
slides along the back table, and all the 
while the piece is being planed it must be 
held with a gentle pressure upward, so as 
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FIG. 2. CAST-IRON HIGHT GAGE. 


Fig. 1, consisting of two posts clamped to 
the planer bed, just beyond the cutters, 
on which posts moved the bridge, which 
could be adjusted to any hight and se- 
curely held by two small hand-wheel 
tightening screws; the other two tight- 
ening screws, which were used to clamp 
the posts, being those ordinarily used to 
hold the fence in position. 

Fig. 2 is a hight gage, being simply a 
piece of cast iron, about 34 inch thick, 


_ 
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FIG, I ADJUSTABLE 


the circular saw was to be followed by a 
large amount of tedious hand planing, and 
the thought kept revolving in my mind 
as to whether there was not some pos- 
sible way in which the pieces could be 
brought to a thickness on the buzz planer. 

I began to experiment a little. Taking 
a piece of 2-inch hard pine, perhaps 4 
inches wide and long enough to reach 
across the width of the planer, then nail- 
ing a strip 34 inch thick across each end, 
I clamped down the whole affair to the 
planer table with large hand-screws, the 
strips bearing on the table and leaving a 
3g-inch space between it and my pine strip. 
The affair was clamped to the table just 
beyond the knives, a part of it being di- 
rectly over the back table and a part of it 
over the cutters and throat. 

The table in front of the knives 
lowered as far as possible (about ™% 
inch) and a piece of work to be planed to 
thickness was held entirely away from 
this, but firmly under the edge of the 
hard pine bridge above and pushed ahead 
until the end had passed the knives and 
rested on the back table. Then trouble 
began. 


was 


The piece would stick and object 
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FOR BUZZ PLANER. 
with the bottom and large end planed 


square and having steps milled on the in- 
cline, running by sixteenths from 2 inches 
downward, with the different sizes 
stamped on with steel figures opposite the 
steps. This was set on the planer table 
and slipped under the gate as a gage for 
any desired thickness of work. When the 
gage stood on end, it showed any hight 
by intervals of 14 inch. 

Now for a word of caution: This de 
vice is not intended as a substitute for a 
dimension or pony planer, when the work 
of a shop will warrant the latter; but it 
will help out for occasional use. There 
is a knack in using it, and it may look a 
little dangerous at first, but the one just 
described was used as occasion required, 
for six or seven years to my knowledge 
and no one was ever injured by it; it is 
probably still in use. 

Short pieces less than a foot long should 
not be tried, neither do boards more than 
8 or 10 inches wide work well, if very 
thin. One-sixteenth of an the 
limit for a chip, and the planer must be 
stopped and the bridge lowered for each 
reduction in thickness 


inch is 


at all times to be in contact with the 
bridge; for if it is not, it will be gouged 
into by the knives, and the work will be- 
come uneven in thickness. 

When the back end of the piece ap- 
proaches too near the cutters to be held 
safely, simply grasp the part already 
passed and draw it through. By this time 
there will not be enough left in front of 
the knives to sag and cause the trouble I 
just referred to. 





Bessemer as a Man. 

The following is the conclusion of a 
lecture to the students of Sibley College 
by Robert W. Hunt upon the life of Sir 
Henry Bessemer : 

Bessemer’s character was a rugged one. 
His mind clear, powerful and conquering. 
He was of the material from which con- 
querors have ever been formed. The at- 
tainment of his end the one object. Quick 
to see and appreciate the smallest thing 
bearing on his quest, and equally rapid to 
assimilate and use it as his own. I do 
not mean that he was actually dishonest 
or dishonorable, but to him his own in 
dividuality was the greatest thing on God’s 
footstool, and to it all things belonged. 
Still he must have been loyal to his friends 
because the Allens, Longsdons and Gallo- 
ways and he were firm friends and allies 
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FIG. 3. SECTION SHOWING GAGE IN POSITION 


from first to last. But: and here is the 
point in Bessemer’s character, the weak- 
ness in it, for which I feel sorrow and re- 
gret, almost amounting to contempt. Dur- 
ing the years of his life after his great 
triumphs, he was a frequent writer, but by 
never a line or word did he give one iota 
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of praise or acknowledgment to either 
Mushet, Goransson or Holley. It is true 
he settled on Mushet an annuity of $1,500 
a year, but Mushet had saved him from 
absolute defeat and disgrace. And I be- 
lieve Mushet would rather have had the 
admission than the money. 

Goransson has passed away since Besse- 
mer, a successful and honored man. He 
did not require Bessemer’s praise, but how 
graceful it would have been, if one laurel 
leaf from the conqueror’s wreath had by 
him been placed upon his brow. 

Bessemer contributed several papers to 
American technical societies, on the walls 
of the house of one of which, and of 
which Holley had been president, both of 
their portraits hang, but even Holley’s 
name was never given in any of Besse- 
mer’s ego contributions. Holley did not 
need his praise. His, as well as Bessemer’s, 
achievements will ever speak for them- 
selves, but more than that, Holley died as 
the loved friend of every human being 
with whom he had ever been associated. 
Bessemer died leaving a great name, a 
great fortune, but mourned by few. Which 
was the nobler? 





A‘ Walking Locomotive. 

United States Consul James Boyle sends 
from Liverpool an interesting account of 
the “Pedrail,”’ which seems to be a suc- 
cessful, practical road locomotive for 
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FIG. I. THE PEDRAIL ON LEVEL GROUND 
heavy haulage. The peculiarity of the 
machine is in its feet, for such it has in 


place of the usual wheels. The action of 


the feet will be understood from the ac- 
companying cuts. It will be noticed that 
the foot carriers have a radial movement 
which enables them to accommodate them- 
selves to the surface traveled over, so that 
usually three of the feet are in contact 
with the ground at once. The inclination 
of the bearing rail A is changeable under 
the control of the operator. The machine 
is entirely supported by its four sets of 
feet. It will not only go over all the usual 
obstacles of the roughest roads, but will 


be 


climb the steepest hills and is said to 
even capable of walking upstairs. The 
machine in use is equipped with a crane 
and will pick up and transport heavy 


loads. The inventor is Mr. Bramah 
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Joseph Diplock, of London, and Professor 
Hele-Shaw recently made the machine the 
subject of an address before the Liverpool 
Self-Propelled Traffic Association, show- 
ing cinematograph pictures of the Pedrail 
in operation. 





Echoes From the Oil Country—A Shop Opening. 

The air had been filled for some months 
with rumors, and sub-rumors, of the won- 
derful new shop that was to show us 
denizens of the backwoods a sample of an 
up-to-date establishment. Don’t under- 
stand me to say that the projectors of the 
new works made any disparaging compar- 
isons, but this was to be a stock company 
and each stockholder, and the friends and 
relatives of each stockholder, wanted the 
rest of the surrounding districts to under 
stand that here was a shop that would 
outclass anything that had ever before 
been attempted. 

If by any chance a professional man 
came into the shop—our grindy little out- 
of-date one—he was sure before he left 
to tell us about the glories of the new one 
and ask if we had examined it. It was 
an oversight on his part if he did not 
bring shame and confusion on my head 
by putting me in the position where I had 
to acknowledge that we did not have a 


toolroom of any kind. I could readily 
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FIG. 2 ACTION OF THE PEDRAIL IN CLIMBING 


interpret his thoughts as he would look 
at my dirty clothes and hands (and gen 
erally the face, too, had dirt enough on it 
to serve for purposes of identification), 
while I confessed that the only place that 
could be thought of as a stockroom was 
the office Phat 
wish you could have seen it; there was 


office was a gem, and | 


nly a little space in it (up beyond reach) 
that was used to hold a small supply of 
breathing purposes—but 1 
didn’t set out to tel 


1 


1 you about the office 
ind as he would depart he would leave 


behind him, without charge, a feeling that 
if I didn’t wake up the sheriff would be 
around in a short time, and that I would 
fully deserve it if he did come. On the 
street it was not much better Worthy 
business men would pityingly intimate 


that it was too bad that that cornsheller 


was not good enough to draw in capital 


1 YY =— 


so that it could be built in a good shop 
Naturally, under such constant ham 
mering, I was very much alive as to mat 
ers concerning this new shop, and as it 
was not many miles away I found time 


to visit it, in hopes of picking up some 


new ideas on shop construction and man 
agement My first vis was when the 
shop was only partly erected. At this visit 
I had the pleasure of meeting the man 


who was furnishing the mechanical brains 
of the undertaking. With his business as 
a nucleus, a company had been formed, 
and the new undertaking had located the 
new works in a small city where the most 
of the stockholders lived. The principal 
advantage that this place held out was 
the fact that there was nothing else of 
the kind anywhere within a hundred or 
more miles 

This man, being a mechanic, received 
me as one, and spent time enough to show 
me over the entire plant, and to explain 
to me what it would be when completed 
He was a good mechanic, had designed 
largely, and had made money in his for 
mer location That there were some 
things that he did not like about the new 
place was not his fault; he had others 
associated with him, and they must have 
their say part of the time. Even in busi 
ness it is a good thing to mind that this 
is a free country where the majority rules 
It isn’t a question, sometimes, as to wheth 
er that majority knows anything about 
the business or not As we went through 
the works, and I noted the expense that 
was found necessary to get things int 
the shape they were to be, I could not 
help wondering if it was within the range 
of possibilities to make such a shop pay 
if our style of cornshellers was to be the 
output 

Seeing my interest in everything, my 
mechanical friend promised that I should 


receive an invitation to the opening, which 


e said the board of directors insisted was 

necessary ft the proper starting of the 
work Phe ret Ilv. they were not to dé 
ny work until that time, and at the ap 
pointed ti the button was to be touched 
that was to start the wheels of industry 
which were to build up the town, and er 


ch the owners of the plant 
As such invitations start at the top and 
work down, if it had not been for hi 


thoughtfulness I should not have had the 


hance to mingle with the quality on that 
glad occasio1 | governor of the State 
ind a real Senator f the United State 
da genet t ne rt were here t 
dd ess 1¢ ri¢ \fter th Wa Over 
here w ( i) tl fashionable 
for the people with leisure 

ney ( re lit T 1] dre es 
The mechat \ were to be the bone 
nd sinew of the w ind myself, most 
vy failed to connect with that part of the 
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a crowd of people of all kinds, from farm- 
ers with mud on their boots to men in 
dress suits and ladies in silks and costly 
laces, looked you and your machine 
over, like they do the animals in a men- 
agesie, and made all sorts of pertinent 
and impertinent remarks to and at you? 
After being to that opening I feel sorry 
for you if you ever did. 

They are two beautiful ladies, and one 
is explaining to the other: “This, my 
dear, is an engine lathe; Mr. Blank told 
me so; he is the purchasing agent, you 
know. They are to use it to make engines. 
Are you” (to the machinist) “the regular 
engineer of this?” The man stammers 
and chokes, and gets red in the face, and 
his reply is not very distinct. The ladies 
pass on, while floating back from them 
comes something that sounds thus: “ 


grade of intelligence needed is not such 
as we are —customed to.” 
This alert man that stops has success 


written all over him; he may run a store. 
“T suppose you know all about this ma- 
chine?” Not knowing precisely what 
might be meant by “all” the machinist 
takes some chances as he nods assent; and 
this uncertainty runs through more of the 
talk 

“How much did it cost?” 

“Several hundred dollars. 
exactly how much.” 

“What do you do with it?” 

“Oh, I do anything that the boss gives 
me to do.” 

“How do you operate it when you have 
to make a lot of axes?” 

“Axes? Why, this isn’t a place where 
they make axes. This shop is to make 
machine tools—tools like this one maybe, 
or other ones for use in machine shops.” 

“What ts the purpose of this machine, 
then, will you kindly explain?” in rather 
a hurt tone 

The machinist does his best to give his 
questioner, who is evidently entirely un- 
acquainted with machine shops and ma- 
chine-shop practice, some insight into the 
modes of operation necessary to produce 
work on a lathe. “I take a round piece 
and center it—that is, I put a hole in 
each end for this piece to go into. It is 
Here he picks up a spare cen- 
ter. “I put a dog on one end, and when I 
get it in the centers I make it turn round 
by pushing over this handle. <A tool held 
in this post cuts off as much as has to 
off. These are some of the tools 
that I have to use.” He picks up several 
from the tool board. 

“Ah! you put a hole in it for the center.” 
Somewhat sarcastically: “And is that all 
that this machine does, just going round 
and round?” 

The man had to admit that it did not 
do much when it was not going round. 

“In other words,” broke in a scholarly 
looking man who had stopped and heard 
most of the talk, “you are trying to say 
that this is a machine for producing var- 
ied and various cylindrical forms of such 


I don’t know 


a center.” 


come 
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combination and extent as the supervising 
manager directs, and that this is the ex- 
tent of its usefulness and of your powers 
while used in combination with it. Is 
that not a concise statement of the facts 
in the case?” 

As this statement seemed to satisfy the 
first man, the machinist thought it safe 
to nod an assent, and the men passed on. 

“Now, Pard, you understand what a 
lathe is if you never did before,” and I 
nudged him in the ribs. “Don’t you wish 
that you had the privilege of the enlight- 
ening of such an audience every day?” 

“This is worse than trying to cut a 
thread without the right gears,” he re- 
turned. “You can bet your bottom dollar 
that if I had known that it was going to 
be anything like this they wouldn't have 
had me here to-day, job or no job. I 
wouldn’t mind all the mechanics in the 
country, but when it comes to droves of 


people without the first signs of sense it’ 


is another thing. I tell you it is awful.” 

His hope of escape seemed small with 
that crowd surging around him. As I 
walked away I heard him trying to ex- 
plain to a rosebud of a girl why he called 
a piece of metal with some marks on it a 
“scale.” Probably the beauty of the ques- 
tioner softened the shock somewhat when 
she sweetly murmured, “A nice young 
man over there, with brown eyes and curly 
hair, was showing me a kind of gage thing 
that he could measure thousandths of an 
inch with, so he said, and it had marks 
around on it as far apart as those are, 
and now you are telling me that these 
things are scales. A young man once 
told me he was a banker’s clerk, and I 
found out that he worked in a machine 
shop in Oil City. Is that another name 
for machinists?” 

I walked on to see what the man with 
the camera was doing. Under some deco- 
rations, with his hand raised in a peculiar 
manner, stood a dignified, elderly gentle- 
man. The photographer was posing him 
carefully, but never moving that hand, 
which seemed to me to be in a very con- 
spicuous but inartistic position. When he 
had done with the object he was working 
at, another, a large, important acting, fus- 
sy sort of man stood up and the same 
performance was repeated. When it was 
over my curiosity led me to investigate 
the mysteries of this strange part of the 
“opening,” and I found that these “‘prom- 
inent citizens” were having the honor 
conferred upon them of being taken with 
their hands on the button that the gov- 
ernor had touched. Think of the signi- 
ficance that the opening wil! have for some 
families. 

Yes, it well repaid for all the time that 
it took to go to the opening. There were 
many things to be seen that were of great 
and lasting interest. Some of them were 
mechanical, and some were not; also, some 
of them were good things to follow, and 
some were not; and just which was which 
was a matter of circumstance and opinion. 





February 25, 1904. 


Once I was very young and uninformed, 
and I thought that the object of building 
a machine shop was to provide a place and 
means for producing useful articles of 
metal; I still think that it is—sometimes. 
I know of a number of people who are 
very thoroughly convinced that such a 
purpose is of very little relative importance 
in the plans of some who have succeeded 
in building shops. The Dutchman who 
tried to keep store with a partner had the 
experience left. 

If I had the confidence of the man who 
originated the plans that culminated in 
the building of those works, and knew 
what it was that he was planning to be 
the outcome, I could tell you whether his 
plans were a success or not. As a means 
of making money for the common stock- 
holder, they have not seemed to be. The 
mechanic who put his smaller business, 
and his years of savings and of experience 
into them does not hesitate to tell what 
he thinks of them. His story would not 
“bull” the price of industrial stock much 
in the estimation of a machinist. 

When you think of building a home and 
settling down for life, thinking to con- 
tinue at your trade with the company of 
your choice, it is well for you to reflect 
a little on the real purposes of the com- 
pany before you conclude that because a 
costly plant has been built it is bound to 
be permanent. 

Who are the real owners, and what do 
they know of the business? 

Are they such people as have the same 
kind of aims as to the purposes the shop 
is to serve? 

Are they all to use it as a 
ground for their poor relations? 

Are they all to use it as a means to 
further political ends? 

Are they all to use it as a producer of 
currency for stock jobbing purposes? 

Are they all to use it as a monument 
of their importance to the community ? 

Are they all going to try to see that it is 
a first-class place for making steam en- 
gines? 

It depends on the vantage point of the 
interested party which of these objects 
may be, to him, the most important, but 
I do not think that anyone will dispute 
the assertion that they are extremely poor 
mixers one with the other. 

If you are a young man who is content 
to get the most out of the present without 
regard to how long it may last; if you 
want all the trimmings you can get; if 
you like novelty and variety, any of the 
first shops may serve your purpose while 
they are new. 

If you want to spend your life evenly 
and quietly and prosperously, you might 
consider the shop where the proprietor is 
watching what you are doing, and is tak- 
ing care that for every dollar that he pays 
you he is receiving something that he can 
sell for more than a dollar. If you are 
careful that the amount of 
value he gets for your dollar’s worth of 


dumping 


reasonably 
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work is large and easy to find buyers for, 
is not apt to want to get rid of you 
and he is apt to divide up reasonably with 
you, if for no other reason than just be- 
cause he might fear that some other man 
running a shop for the same kind of a 
reason might be ready to do that kind of 
dividing. 

Perhaps I was at the opening of the 
shop that you are thinking about, but my 
friend over yonder thinks it resembles a 
shop that is in his mind 

W. OsporNe 





Letters From Practical Men. 


A Chaser Cutting Attachment. 


Editor American Machinist: 

\ simple chuck for holding stock for 
chasers is shown in the accompanying 
sketch. The stock can be cut all the way 
across at the proper angle and be dupli 
cated when wanted with little loss of time 
and trouble, and after hardening the chas 
ers may be ground down at the cutting 
edge until very thin 

B is a cast-iron plate countersunk at H 
to receive and allow A to revolve. F/ 
are guide pieces to fit the slots of the 
shaper table. A is of cast iron turned and 
fitted in the plate B, and is drilled and 
countersunk to receive a 7¢-inch bolt. B 
is cored to receive the square head of 
clamping bolt, as shown. A slot about 
inch wide and 3% inch deep is milled 


in A to receive the stock for the chasing 


/ ia 
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An Emery Shaker. 
Editor American Machinist 


Thinking it may be of interest to y 
readers, I w describe an emery shake 
that I designed and found to be a very 
convenient and useful addition to the 
room outh s it dispenses witl ( 
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\N EMERY 


erous dishes, cans and packages that are 
generally used to hold the various grades 
of emery required in lapping and polish 
ing. I made the model from solid brass 
with three compartments, which I find 
most suitable for general work, although 
the device can be divided into six com 


partments if preferred. The partitions 
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4 CHASER CUTTING ATTACHMENT 
were cut from sheet brass and ldered 


tool C, which is clamped by the plate D 
and the cap-screws shown. BP is clamped 
in position on the table of the shaper and, 
after setting A in position to give the 
chaser the correct angle by the graduated 
arc, it is tightened down by the center 
bolt. This chuck avoids all figuring and 
ut. Ge. 2. 








in place; the body can be made from 
The cap must 


be a good fit to prevent emery from pass 


ng the part 
The en drilled out of line t the 
base, to clear the partitions so that by 


turning: the cap A each compartment in 
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m; ( nd e cap should be 
graduatec ite when it n the 
right position to discharge, or when closed 
by stopping over partitions 


EUGENE SEAVEY. 





“Thread Milling Cutter Angles.”’ 
Editor American Machinist 
We note at page 58 a communication 
from Mr. E. J. Lees, under the above cap 
tion. Your correspondent states that * 


be exact, one must have a different cuttet 


for every different diameter t thre an 
pitel 
Like many another tatement which 
gets into print, the foregoing 1s “import 
tant, if true.” It can best be analyzed by 
taking a concrete case which can easily 
come up in everyday shop practice For 
‘ mpi take a United State standard 
crew thread 6 per inch on 1 nche 
diameter and th LITi¢ hread on 6 inche 
diamete! On the naller diameter thi 
1 standard thread. On the larger diameter 
it may easily ; 1 lathe spindle 
end Both threads will be cut with a cut 
ter ground to nel tf 6o degrees ft 
[ é State lard ead 
lhe heore rrect widt r cu 
f thread he pitch line 
145 Vid of cut theoreti 
luced indard t et at 
( pit 1 I inch 
( t \ {505117 Che cut 
\\ ¢ O000D 7 | 1 d 
unt’ 
[-10000 incl N \ t 
rew 6 diamete 
( wid t cut uld 
14580 1 he width theor pr 
duced w ( fer head é i 
proper angle for tl pitch and d eter 
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is .1458657 inch. The error in width of 
cut, not to go too fer into decimals, is 
0000057 inch, or, in round numbers, I- 
200000 inch, “full.” 

These errors have not yet impressed us 
sufficiently to lead us to propose the sub- 
stitution of normal pitch for linear pitch 
in the specifications of screws when they 
are to be cut on the thread miller. 

As to the correct cutter for a V-shape 
multiple thread, concerning which your 


cc 
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able him to introduce this refinement in 
grinding. As multiple V-thread taps are 
something of a rarity in the market, we 
have not as yet given the matter much 
consideration. But, in general, a thread 
miller will enable your correspondent to 
make such taps, if he must have them, 
easier than they can be made any other 
way. 

In conclusion, we should like to hear 
from your correspondent as to how much 
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correspondent asks, we would state that 
in the absence of specifications as to what 
multiple thread he has in mind, we cannot 
answer the question except to say that 
(theoretically again) the cutter should be 
ground to less than 60-degree angle. How 
much less depends on the number of 
threads; your correspondent can doubt- 
less compute this angle for himself, and 
the automatic cutter grinder we use in 
connection with the thread miller will en- 
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A Milling Fixture. 
Editor American Machinist: 

The accompanying drawing shows a fix- 
ture for holding the casting represented by 
dotted lines at A, while its two pads @ 
and b and slot c are being milled simul- 
taneously in a double spindle milling ma- 
chine, the spindles being arranged one 
above the other and carrying for this work 
two facing cutters and one end mill. As 
will be noticed, the main part of the 
fixture is a heavy angle plate B, with 
two supporting ribs at the back and a 
tongue at the bottom to fit a slot in the 
milling-machine table to which the fixture 
is fastened by two bolts passing through 
the holes in the base. The casting to be 
milled is held in an upright position 
against the four pins d on the face of 
the angle plate, and facing the cutters at 
the ends of the spindles. It is located 
vertically and sidewise by the three stop 
pins e, which also keep it from moving 
while the milling operation is being per- 
formed. Two clamps f pivoted on studs 
g hold the casting against pins e, these 
clamps being operated by the cam lever h 
which is brought down until it rests on 
the adjustable stop 7. As the lever is forced 
down to this position, the cam at the end 
pressing against plate 7 moves back the 








A MILLING FIXTURE. 


greater are the errors we herein admit as 
incident to milling screws with one cutter 
for one pitch and all diameters, than those 
made in grinding and setting lathe thread- 
ing tools. ; 
Pratt & WHITNEY COMPANY. 
[As‘to the last paragraph, perhaps our 
correspondent uses for “particular” 
threads the thread tools made by the Pratt 
& Whitney Company, and which have no 
error, so far as anybody can discover.—Ed.] 
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stud k on which it swivels, and the pins 
| fastened in k and passing through the 
slots in the ends of the clamping arms f 
swing these clamps out till their other 
ends are exerting the necessary pressure 
on the work to hold it while it is being 
milled. The pressure on the casting may 
be varied by raising and lowering the stop 
i, thereby increasing or decreasing the 
movement of cam lever h. In order that 
the fixture may automatically compensate 














sent tO AS aa Sn Sw 





February 25, 1904. 


for and hold equally well and without 
springing castings which are buckled or 
have slight variations in thickness, cam 
lever h instead of bearing directly against 
a solid casting, exerts itself against the 
round cap j, which fits in the back of the 
angle plate and is supported by four stiff 
springs m. These fit in four pockets in 
the back of the round plate, and the latter 
is attached loosely to the angle plate with 


‘four screws passing through the springs. 


Thus it will be seen that the pressure ex- 
erted on the casting to be milled is applied 
by stiff springs and is not inflexible. The 
casting is clamped in the fixture or re- 
leased by one movement of the lever h, 
the two springs n swinging the clamp jaws 
around when released by the cam, leaving 
the working face of the angle plate clear 
while the milled casting is removed and 
another put in its place. 
H. Rosrnson. 





A Few Hints for the Draftsman. 
Editor American Machinist: 

These hints may seem very simple to 
old draftsmen, but we must not forget 
that there are a great many young drafts 
men who enter the field every year, and 
they have all to learn the same as we did 
I have heard draftsmen say, when they 
saw some article in a mechanical paper: 
“That is old,” or “I knew that years ago,” 
which may be true, but there are hun- 
dreds of others that do not know it, and 
nobody compels those that do know it to 
read it, as there are other articles in the 
same paper that they probably know noth- 
ing about. 

Many tracings are almost ruined by 
erasing lead pencil or crayon marks with 
a pencil eraser. This destroys the finish 
on the cloth and the injured places be 
come soiled and show on the blueprint. 
By using a piece of soft cloth and a little 
benzine the marks may all be removed 
from the tracing, no matter how badly it 
may be marked with the colored crayons 
or black lead pencil. With gentle use the 
benzine will not injure the ink lines nor 
the finish on the tracing cloth. Its in 
flammability is the only objection to its 
use; but there is a very convenient small 
galvanized iron can, with a spring valve 
in the spout, on the market, which is near- 
ly fireproof. This method is in use in one 
of the largest drafting offices in Chicago, 
where they have sixteen or eighteen cans 
The duty has been assigned to one of the 
office boys to collect these cans every 
night, take them down to the basement 
and lock them in a place for safe keeping 
and in the morning return them again to 
their respective places. 

Another useful kink is a method of 
keeping the ink from running on a tracing 
after rubbing out a lot of work which 
must be redrawn. After finishing the rub- 
bing out, take a stick of soap-stone, scrape 
a little of it over the surface that has been 
rubbed, and with a rounded stick burnish 
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the tracing, which will leave a_ nice, 
smooth surface on which the ink will not 
run. 

The accompanying sketch shows a good 
practical section-liner which any boy or 
man with any mechanical ability can 
The little triangle in the center 
can be made of a piece of an old triangle 


make. 


or of a thin piece of wood. The length of 
notch 1 should be about 1.54; of 2, about 
1.57, and of 3, about 1.60 inches. The 
length of A on the little triangle should 
be about 1.53; of B, about 1.52, and of C 
about 1.51 inches, giving nine steps from 
one one-hundredth to nine one-hundredths 
inch, in steps of one one-hundredth inch 
This makes quite a variety, but it can be 





The Inventor of the Link Motion. 


Editor American Machinist: 

In the wonderfully interesting article 
which you publish at page 178 on “Who 
Really Invented the Link Motion?” I am 
quoted as one of the historical writers 
who have wrongly attributed the invention 
of the link motion to William Howe. Un 
til you published th rticle in  whicl 
Ralph Little Whyte is represented as giv 
ing credit to the real inventor, Williams 
the world had no reason to doubt the evi 
dence of Clark, Colburn and other early 
writers about the locomotive, that Hows 


+ 


claims to. be he real inventor wer 


well founded. Like others, | was tamiliat 








doubled by making two small triangles in with arrangement in your Fig. 1 as 
- oan thot a ar 
stead of one. Those who have never used being the contribution that Williams made 
one of these section-liners will find it a 
little awkward at first, but with a little 
practice it can be operated very rapidly 
The left hand should rest upon the T 
square, with the index finger on the larg 
triangle and the next two fingers on the 
little triangle. To operate it, press down 
with the index finger and push the little 
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4 SIMPLE SECTION LINER 


triangle along to the right-hand end of the 
groove in the large triangle, with the 
other two fingers; then press down on the 
little triangle and push the large triangle 
to the right until it stops against the small 
triangle, repeating this as the work pro 
ceeds. With a little practice it can be 
operated faster than the ruling pen. One 
advantage this section-liner has over 
others is that it is always set and ready 
for use. In case of an old drawing re- 
quiring some changes, the section lining 
can be exactly duplicated, while with an 
adjustable section-liner considerable time 
would be wasted in adjusting it to agree 
with the section lining on the drawing 
WaLTER Brown 


to the invention of the link motion, and tt 
needed no engineering discrimination to 
see that the device was impracticable. I 
always thought it very strange that the 
man who had the genius to propose using 
the link as a reversing motion should have 
had so little designing skill as to propose 
applying the link so close to the eccentri 
straps that it would not work, and I am 
pleased to learn that such a scheme had 
never been entertained by the inventor. 

In my future writings, and in my forth 
coming book on “The Growth of the Lo 
comotive,” I will certainly do all in my 
power to accord justice to Williams as the 
real inventor of the link motion 

New York ANGUS SINCLAIR 








Machining Gear Blanks. 
Editor American Machinist: 

I have read the article by Mr. Kleinhans 
at page 121 on ‘Machining Gear Blanks” 
and enclose sketches showing what I re- 
gard as a better way. A, Fig. 2, is a 
roughing bar supported by a bush in the 
headstock. When the cutter C has passed 
through the hub the corrugated cutter D 
is fed up to rough off the face of the hub. 
In the meantime tool / has roughed off 
the outside of the rim, being made with a 
double lip for facing as well as turning. 
Boring bar E, shown to larger scale in 
Fig. 1, is now brought into position and 
does its work while the finishing tool J 
This tool also has 
Boring 


takes the finishing cut. 
double cutting edges, as shown. 
bar /’ having passed through the hub, the 
finishing cutter / faces the side of the hub. 

For the second side all standard turret 
lathes are fitted with universal chucks 
similar to Fig. 3, having soft jaws that 
can be bored to fit the blanks by chucking 
something firm in the smaller diameter of 
the jaws. The blanks are inserted as 
shown and tightened, when the roughing 
bar A, Fig. 2, is again brought to position 
and fed to cutter 1) while tool J in the 
turret post roughs off the rim. Tool J 
cutter Fis 
Reamer // with a 
floating shank reams the hole, and the job 
is finished in less time, more accurately 
and with about one-tenth the cost of Mr. 
Kleinhans’ equipment. His drilling at- 
tachment is without doubt good on jobs 
having long hubs to bore, but on gear 
blanks it would lead to no advantage be- 


finishes the rim while 


run to a stop on hub. 


cause it takes longer to turn and face the 
rim than to bore the hole. So far as bor- 
ing true holes is concerned, nothing does 


better than the single-pointed boring bar 
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That some jobs can be done as rapidly 
and as well on a plain as on a turret lathe 
! heartily agree to, but certainly not gear 


blanks ScCRIBLETS 





An Inexpensive Ink Bottle Holder. 
Editor American Machinist: 
I notice at page 24 a letter on “Ink Bot- 
tle Holders.” 


and if furnished by the concern which em- 


They are all right in a way, 


February 25, 1904. 


the demand that engineering questions 
shall be considered by an engineer becomes 
more imperative. E. J. Sropparp. 





Weight of Fillets. 
Editer American Machinist: 

In order to facilitate the calculations of 
the weights of the different parts of a ma- 
chine from the drawings, I have prepared 
the accompanying table of areas or vol- 

















\N INEXPENSIVE INK BOTTLE HOLDER. 


ploys you; but if you want a good holder 
that can be made in about two minutes, 
look at the cardboard affair enclosed. This 
is made for a Higgins bottle. Just slip 
the bottle in and bind the flaps to it with 


a rubber band. HERMAN JONSON. 





For an Engineer Judge. 
Editor American Machinist: 
Now that the matter of a Court of Pat- 
ent Appeals is being agitated, it would 
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Fig. 1 for the final boring before reaming. 
I must also take exception to his plan of 
allowing the four-lipped drill to take its 
course in roughing the hole. I do not 
consider his method of driving the blank 
in doing the second side solid enough to 
prevent chattering even if he could hold 
it as claimed. Finally he shows no way 
to turn the rim. 
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GEAR BLANKS 


seem seasonable to advocate the appoint 
ment of an engineer of scientific learning 
and mature experience as one of the 
judges. The want of some such provision 
as now contemplated has been felt almost 
from the inception of our patent laws, and 
has been recognized by Congress and the 
courts. With 
knowledge becomes more complex, and 


every year engineering 


umes of fillets having radii from 1-16 to 
3 inches. It has been calculated for fillets 
connecting sides that are at right angles to 
each other. 





Radius of Area or volume Radius ot 
fillet of fillet in sq fillet 
in inches or cubie inches in inches 

vs .0008 I(’s 

\% .0033 156 

Ys -0075 Ith 

\ .0134 134 

i's 0209 | I} 

¥% .0302 | 1% 

1s 0410 | TGR 

be -0537 2 

ts 0678 2y'5 

% .0838 2% 

tk .1013 2/5 1.0269 
3¢ .1207 24 1.0864 
té +1417 21° 1.1475 
x .1643 2% 1.2105 
13 .1886 21's 1.2749 
I .2146 2% 1.3413 
Ty's .2423 27; 1.4086 
1% .2716 2% 1.4787 
Ty's . 3026 2}1 1.5500 
14 -3353 2% 1.6229 
ys - 3697 2}3 1.6869 
1¥8 +4057 278 1.7739 
1y'5 4434 2th 1.8518 
1% .4829 3 1.9314 


TABLE OF AREAS OR VOLUMES OF FILLETS. 


To find the volume of a fillet by this 
table when the radius and length are given, 
multiply the value in the table opposite 
the given radius by the length of the fillet 
in inches, and this result multiplied by the 
weight of a cubic inch of the material will 
give the weight of the fillet. 

Beny. BROWNSTEIN. 
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Universal Joints. the misfortune to blow out the plug and holes, | ka gouge id gouged 
Editor American Machinist: break out the partition between two of the a section on opposite es and one at 
As occasions for using universal joints slots. Now, this machine was always run right angles, as shown by the dotted lines 
frequently arise in the work upon which to its full capacity and was always behind in Fig. 1. I next sunk a punch about the 
I am generally employed, and as I am_ with its work, and as the output of the right size of the slot, down to and a 
always on.the lookout for any new ideas whole shop depended on this machine it past where the near sid f the through 
that may be of assistance, the different was very necessary to get it going again slot would come, working it flatwise from 
types of joints that have been published as soon as possible. It would have taken | | 
from time to time have been of some a week to get a new cock from the factory = 
interest. so it was decided to forge out a new plug 
In the piping systems of ships it is often and fit it there. To forge one out solid 
necessary to locate a valve in a compart- is not much of a job, but when the super- } t ) 
ment that is not of ready access, or to intendent came and asked me if I could --! -4 
provide for operating the valve from the punch the slots to help them out on the job = _| 
deck above when it is located in a com- it was a poser for me at first, but I told i ' 
partment that by an accident may be flood- him I would do the best I could u 
ea by water or by steam from a bursted [ took a piece of soft steel about ™% FORGIN( ' sieaat 
steam pipe. The accompanying plan and_ inch larger than the largest finished portion 
sick de mart W 
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Compound Die and Punch. 
Editor American Machinist: 

Figs. 2 and 3 show a compound die and 
punch for cutting out sections for a large 
circular disk forming an armature unit. 
The blank, Fig. 1, is approximately 28x 
7x,', inch with two round holes and 
dovetail cutouts. The large size of the 
blank rendered it impracticable to make 
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A A; and the blank and waste lie loosely 
on the top of the punch and are removed 
easily by hand. H. Rosinson. 





Starting a Toolroom. 
Editor American Machinist: 
The shop here described had, from a 
very small beginning, grown to one em- 
ploying seventy-five to one hundred men. 


Thick ing 
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FIG. I. THE BLANK TO BE CUT. 


either the punch or the die in a single 
piece. 

Fig. 3, although the upper piece, is the 
die, and is fastened to the bottom of the 
ram. It comprises a cast-iron holder 1, 
steel die sections 2, fitting nicely and 
tightly together in the holder, to which 
they are fastened with screws 3, two small 
punches 4, stripper 5 and pins and springs 
6 and 7. 

The punch, Fig. 2, is the bottom part, 
and is fastened to the bed of the press 
when in position. It also has a cast-iron 
holder 1 fitted and fastened to its steel 
sections 2 by screws 3; also two small 
dies 4, and stripper 5, held in place by 
pins and springs 6 and 7. 

Fig. 4 shows the inner punches and 
dies for the round holes, and the way 
they are held in the main punch and die. 

When the ram of the press 
down, with the punch and die fastened in 
position, the blank, Fig. 1, is cut out be- 
tween the cutting edges of the die and 
punch, also the holes in it by the round 
punches and dies fastened in the main 
punch and die. The blank is forced into 
the inside of the die, and when the die 


comes 


J 





With its growth the special tools, jigs and 
templets had greatly multiplied, and noth- 
ing had been done to supply a place for 
them. Consequently, they were scattered 
around the plant in cupboards, on and un- 





Stripper Plate Removed 
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constant borrowing of tools, with much 
loss of time and great confusion. 

The drill press operators did their own 
drill grinding, using a twist drill grinder 
when convenient or when the crowd 
around it was not too great, in which case 
the grindstone was used. The collection 
of lathe and planer tools had grown to 
such an extent that it caused much loss of 
time to find the particular one wanted, re- 
sulting often in a trip to the tool-dresser 
rather than a longer hunt. This caused 
a waiting crowd in the blacksmith shop, 
and often a dispute as to who was “next.” 
The loss caused by this cannot be given 
accurately, but it amounted to the entire 
time of from two to three men. One tool- 
dresser and his helper were constantly em- 
ployed in dressing tools alone, new tools 
often having to be made by another man. 

Scattered throughout the shops were 
work benches to accommodate twenty-six 
workmen. In the drawers and scattered 
on the benches were several hundred files 
of various sizes, more than half of them 

















FIG. 3. 


der the benches, hanging on the walls, in 
‘the bench drawers and in the workmen's 
tool boxes; in fact, they were everywhere 
and were impossible to find when wanted. 
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FIG. 2 


LOWER 


goes up the stripper 5 inside the die forces 
the blank out, and it falls on the face of 
the punch The waste material around 
the punch, Fig. 2, is also forced upwards 
by its stripper 5, prompted by the springs 


and pins 6 and 7, as shown at X, section 


PART OR PUNCH. 


Every lathe and planer—in fact, every 
machine in the plant—had from three to 
five times as many tools as required. Each 
drill press was supplied with an outfit of 
drills and sockets supposed to be com- 
plete, which, however, did not prevent 


UPPER PART OR DIE. 


less than half and many of them but little 
worn. Cold chisels and drift punches were 
in still greater numbers, and with their 
heads broken and battered until they re- 
sembled mushrooms more than chisels. 
Monkey-wrenches and drop-forged steel 
wrenches were numerous and in various 
conditions. Under the benches (that con- 
venient place for storing things) were 
castings, old files, broken bolts, bolts with 
the threads stripped, blocks of wood, split 
file handles, old overalls, old shoes, cotton 
waste, babbitt metal, scrap brass, worn- 
out lunch pails and oil cans, pieces of cold 
rolled key stock and shafting and parts of 
the various machines manufactured that 
had been broken or otherwise spoiled and 
had mysteriously disappeared. 
Throughout the machine shop these 
conditions existed, and, to make things 
worse, the line shafting ran but I10 revo- 
lutions per minute. A low-speed line 
shaft does not necessarily imply slow- 
running tools, nor would it, perhaps, affect 
all men alike, but to some it has a depress 
ing effect and creates a tired, want-to-stop 


feeling that retards production 
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boiler shape. 


it was 


The 
The storehouse—or warehouse, as 
called—was across the street, and there- 
fore was not “handy,” and when material 


shop was in better 


such as rivets, angle iron, etc., arrived, it 
was found more convenient to put it at 
As there was no 
material 


once on the shop floor. 
fixed rule in the 
would sometimes go to one place and 
sometimes another. No knew what 
stock. Consequently much mate- 
rial was bought which was already on 
hand. Supplies and stock for the whole 
plant were handled in this way. 


h, 


iO 


matter, such 


one 
was in 
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FIG. 4. SHOWING SMALL PUNCH AND DIE. 
To some this description may seem 
overdrawn, but, in fact, conditions were 


The men had 
fallen into careless, slovenly habits. Hav- 
things they made 


even worse than described. 


ing no fixed place for 


a place by dropping the thing used on 
the floor or in whatever spot was most 
convenient 

During the fat years of business when 
orders were plenty and prices high, this 
plant could make some profit, but when 
the lean years came, business could not 


be done profitably without cutting 


The establi 


wages. 


shment of order and system 
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required, first, a good toolroom and a 
storeroom. With these finished and ready 
to receive tools and goods, a beginning 
could be 
two stories high, and the adjoining boiler 
shop, one. An addition was built in the 
angle between the shop and _ boiler-room 
with a 
boiler shop. 


made. The machine shop was 


second story extending over the 
The 30x40 


occupied the first floor space in the angle 


toolroom, feet, 
and the entire second floor, 30x70 feet, 
The tool- 


room was equipped with the necessary ma 


was made into a storeroom. 
chines, including a twist drill grinder and 
When the 
were completed a systematic clean up was 
commenced and continued until all tools, 
jigs, templets, etc., were arranged in the 


a lathe tool grinder. rooms 


toolroom and all supplies and stock found 
scattered the 
storeroom. All surplus lathe, shaper and 


around were collected in 
planer tools were sent to the blacksmith 
shop, and after dressing to proper shapes 
the Twist 
the 


toolroom. drills 
sent to 


where the drills were properly ground and 


were sent to 


and sockets were toolroom 


issued on check only. Every piece of cast- 
ing or other material that was not wanted 
for completing orders on hand was re 
moved from the shop. In fact, every piece 
of dead material was cleaned out. 

What saving this system and order ef 
fected per year over the old way cannot 
be given exactly in dollars, but we can 
mention enough items to show that it was 
well worth the expense. The time saved 
in dressing and in waiting for tools to be 
dressed was equal to the entire time of 
two men at $2.50 per day, making $30 
This may 
but the 
tool dresser and his helper had been kept 
busy all the time on tools, after 
the surplus tools were fixed up and sent 
to the toolroom fully one-half their time 
was The money 
the lathes or planers being idle 


per week, or $1,560 per year. 


seem an extravagant statement, 


while 


given to other work. 
lost by 
while tool dressing was being done was 


greater or less according to the value of 


the idle tool If the above figures are 
wrong, they are too low. One item of 
expense, files, was reduced by one-half. 


That for tool steel during the first year 
was wiped out except for the cost of a 
few bars of self-hardening steel. This, of 
course, was due to the large amount of 
surplus steel collected from the various 
tools. 

Aside from the financial gain the effect 
of law and order had a great influence 
as a spur or stimulant to every man and 
boy in the shop 


ally 
things, 


Slovenly habits gradu 

The ippearance of 
that of the shaft 
as speeded up, no longer exerted 


a de pressing effect B W L 


disappeared 
including line 


which w 


Steam for Heating. 
Editor An Machinist 


I find the following in the Pacific 


erican 
Coast 
Viner, and it provokes a question as to j 


correctness 
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There are where steam is used 


direct 


Cases 
from the boilers for heating pur 


and where the comes up 
whether to 
make wet steam or a highly efficient boiler 


In or 


question 


pt ses 


use a cheap boiler which will 


which will make very dry steam 


dinary work, for use with an engine, the 
latter is, of course, the one to be chosen; 


but where all the steam is to be used for 
heating, the cheap boiler that makes wet 
steam is the better.” 


As I 


not superheated is as wet as it 


understand it, all steam which is 
can be, or 
is saturated steam. As soon as such steam 
leaves the boiler it begins to cool, and by 


this same operation of cooling some of it 


ceases to be steam and becomes water 
again We then have “wet” steam as 
commonly understood, or dry steam or 
real steam mixed with water. As the steam 


goes along doing its heating or giving up 
its heat, more and more of it successively 
reverts to water, until at last we have all 
water and no steam, and then in a steam 
heating system practically no more heating 
is done 

boiler whicl 
ll put the 


the 
fuel wi 


It seems to me that 


weight of 


for a given 

most heat into the water, or which will 
convert the greatest weight of water into 
steam. is the boiler we want, either for 
heating or for any other use of steam 


The boiler which sends out water with its 


steam, or which “makes wet steam, = as 


we say it, is engaged in a two-fold opera 
tion. It is making and sending out steam 
which is wanted and sending with it water 
latter not 
heat 
capacity, 
The 


team-heating 


which is not wanted, the neces 


gen 
but 


evidence of defective 


heat-imparting 


sarily in 
erating or 
simply of improper circulation fact 
remains that all through a 
system from the very beginning it 1s steam 
and at the 


amount 


not water that we want, 


of the 


and 


end system for any given 


smaller the quat 
the better, be 


of heating effected, the 


tity of water discharged 
cause at whatever temperature the water 
is discharged the difference between that 
temperature and the 


dead loss, and the greater the quantity of 


normal is so tar a 


water discharged the greater the los I 
think. therefore, that the boiler which 
sends out only steam and no water is the 
one which I would choose every time tor 
steam heating Morris FULTON 


Split Nuts for Use in Driving Threaded Work. 


Editor American Machinist: 
At page 153 “Cherry Red” shows a 
driver for threaded work which 1s at 


improvement on one previously shown 
An objection to a driver of this kind 
the waste of time in screwing the driver 
n and off the work 

While it not the intention to criticise 

e de e show [ believe our old friend 
he it nut yreferable to anything 
n tl line that | been shown a t 
n account of the nvenien 1 ra 
dity with which it may be applied to 
| 1 
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A set of nuts from 3% to 1 inch take up 


little in one’s tool box when 
kept in a wooden block with a series of 
holes to suit the different sizes. The cor- 
ners should be turned off until the nuts 
are round; they can then be sawed in half, 


connection 


very space 


case-hardened, and used in 


with an ordinary lathe dog eS 





Die for Turning Eye Bolts. 
Editor American Machinist: 
The accompanying sketch shows an eye 


bolt bender for the bulldozer or header 
We found ourselves in a position where 
we had to bend about 9,000 11-16 inch 
eyes of 54 stock per season, and the die 
hown does the work with an increased 


output of about 300 per cent. 

At a is the body of the die and at b and 
c are projections from its face, their innet 
edges and tops being planed, as was the 


space between them. A plate d_ bridges 


AMERICAN MACHINIST 
ing out in a horizontal position, when the 
tool-steel ram k completes the turning by 
engaging with the incline on piece 1. 
We bend about 4,000 1-inch eyes of 5-16 
inch stock cold per day of nine hours. 
Geo. J. HALey. 





Robinson's Mill Experience with an Amateur 
Engine Fixer. 
Editor American Machinist: 

Mr. Suverkrop’s article at page 1834, 
Vol. 26, wherein he tied up the valve stem 
with a wire and fixed the engine in a few 
minutes so that it would keep going, shows 
how the man who has had emergency ex- 
perience is sometimes able to out of 
a tight place-and keep going under con- 
would at first seem im- 


get 
ditions where it 
possible. 

This recalls an experience in Robinson’s 
Robinson had the only Corliss en- 
He had had a grist 


mill. 
gine in that section. 
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DIE FOR TURNING EYE BOLTS. 
over b and ¢ and a tool-steel slide e shaped mill there for a long time, and, as in many 
on one end to fit one side of the eye and ler pioneer industries, it k a good 
n the other left straight, except the bev- many years of hard work and close econ 
eling of one corner as shown, fits the space nv before he blossomed out with a real 
between and d \t f and g are two Corliss engine, and no boy with new boots 
dditional projections and at ft is a jaw” ever felt more pleasure in wading in the 
fitted with a hardened steel face held down snow than Robinson did when that mass 
vith two inch cap-screws and fitted of polished steel and brass began to turn 
vith two adjusting screws, as shown. The over and drive the mill. The boys in 
pin 7, around which the eye is formed, is the shop used to say that Robinson thought 
rranged to be withdrawn during the back more of that engine than he did of his 
troke of the bulldozer It is made of wife or his best horses (which was saying 
tool steel and hardened, as is the bush- a good deal, because he was fond of 
ng in the plate d. To turn different sizes horses). I don’t know whether this was 
f eves we make suitable slides, pins and correc not, but I do know that he 
ushing used to sit up nights with this engine 
lhe stock is entered at the right of pin) while he directed the men how to pry 
to a gage and the ram 7 enters between the flywheel back and forth into various 
aw it al 1 d é and, of course, forces positions, while he set the valve “by the 
the latter toward the pin and partly forms book’? which came with the engine. On 
the eye, leaving the surplus stock. sticl me occasion this lasted for forty-eight 
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hours without any stop, Robinson paying 
for two of the best men in Jones’ shop 
to “assist” him. One of these men 
(George we will call him) was about the 
only man in the shop that Jones had any 
George used to remonstrate 


confidence in. 
with Jones about all this ‘foolishness’ 
that Robinson made him go through with 
on that engine, but Jones, who had argued 
mechanical points with Robinson on sev- 
eral occasions, had come to the very wise 
conclusion that as Robinson was able and 
willing to pay all the bills, the only thing 
left was for George to do it the way Rob- 
inson wanted it done. 

Well, one day, several years after the 
engine had been installed, Robinson sent 


ae 
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word to have someone come over to the 
nill quick, there was something wrong 
with the governor. Jones went right over 
himself, and, sure enough, that engine 
which had always been gentle and steady 
was on the rampage She would sul 
along until she got down to little over half 
speed; then she would take the bit in her 
teeth and go faster and faster, until it 
seemed as if she had made up her mind 
that she had run that old mill long enough 
and was either going to shake it off or lie 
down and quit She kept repe¢ @ this 
performance about once a minute It’ 
all in the way you adjust this bolt,” said 
Robinson, who pointed with the monkey- 
rench to a bolt just below tl ms on 
he governor [ have got it better thar 
t was, b s not quite right yet \s I 
remember it now, that bolt went t 1g 


Wi lugs 
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pended weight and also connected some 
should 
the 


rate, it 


that 


other arm or lever; at any 


have been shouldered so when 
nut was tightened it would not clamp the 
lugs; but, as it was, if the nut was drawn 


up tight it would lock the governor so that 


it could not move. Jones examined the 
bolt, while Robinson told him just how 
much friction there ought to be on that 
nut. Jones told him there ought not to 
be any friction on and if there was 
any the less there was the better To 


prove it he ran the nut away from the lug 


an eighth of an inch, and the engine ran 


somewhat better, but still kept “hunting” 
badly. 

Robinson still insisted on his theory and 
finally Jones told Robinson what he 
thought of his knowledge of mechanics in 
general, and Robinson expressed his opin 
ion of a machine-shop who 


proprietor 


could not adjust a nut on a governor. 
Things were getting interesting when 
Robinson was called away to see some 


1 


— 
| ie 


fireman, 


thing over at the sawmill head mil 


er, the engineer, and the who 


had 
out to 


been interested i went 


— 
lett 


spectators, al 
and 


which 


other parts of the mill 


Jones alone with the engine, 


g was 
still jogging along making bad flour 


Jones 
examined the governor for twenty minutes 
nothing with 
not 


and saw wrong except 
that it There 
nothing about it to get out of order, so he 


I look He 


one steam valve would pick up every time, 


would govern was 


regan to around noticed that 


while the other one only did so at inter 


] 


vals. He made up his mind that the small 


cam on the end of the valve stem had got 


worn too much; but how was he 


going 
to prove it? Then an inspiration struck 


him. On a work-bench nearby he found 


some strips of tin 


these so that the end of it rested on the 
cam, thus practically lengthening the cam 
+ + | e 1 e 
he thickness of the piece of tin \s soon 
1 . 1 
as he did this the engine ste ed up as 
though it had never known a1 had hahitc 
d again Having de S 1 
’ ? + 7 7 
: 
yrob he <¢ ln 1 
\¢ ? wl () 
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' o 4 ; sted ae 
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of the valve and across the end of it, and 


as the engine already had a line on it to 


show where the edge of the port was, 
Jones just slipped the valve in, set the 
crosshead so that it was 2'4 inches from 
the end of its travel (the engine was 40 


inch stroke) coupled up the valve gear, 
turned the engine over once, and told Pat, 
the engineer, to go ahead. Pat gasped, 


“Ves | 


right, vou gd ahead.” 


“But you haven't set the valve.” 


have; the valve is all 


“Never a bit will I do it. It takes half a 
d iy to set one of these valves. I have done 
it too often. You want to get us all 
killed?” And he wouldn't start it; so 
Jones had to start it himself, and it was 
only when Pat saw that Jones’s men had 
gathered up their tools and were leaving 


that he gathered sufficient courage to come 


hack into the engine-room 
There are others besides Pat who think 


ays be done in the same 


and there are others besides Rob 


nson who lose a lot of money because 


k they know something about 


limotHy Brown 


Silver Circles for Surveying and Astronomical 
Instruments. 
Iditor American Machinist: 


In all the best class of instruments fot 


mical purposes hay 


astron 
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The Unsafety of Men. 

We hear continually of the unsafety of 
steam boilers, elevators, guns which are 
not loaded and other destructive agencies, 
but the most unsafe thing of all is the 
man. We have lately had accounts of 
two very disgusting boiler explosions. 
Both were attended with fatal results, but 
the disgust comes in rather at the culpable 
ignorance or the regardlessness of inevit- 
able consequences in connection with the 
ownership and management of the boilers. 

In one case there was a return tubular 
boiler which was bought second hand 
twenty-two years ago, previous service un- 
recorded, and after twenty-two years of 
use in the water works of a Western vil- 
lage it was condemned by a Fidelity & 
Casualty Company for “lamination, bulged 
heads, cracked plates, rivet heads rusted 
off and leaking flues.” It was then sold 
to a man to put into a sawmill. He paid 
$100 for it and spent $15 to have a patch 
put on the laminated spot where the in- 
spector had driven his hammer through, 
making no other repairs. The boiler had 
been run at the water works usually at 
a pressure of 60 potnds, with the safety 
valve set at 70; the new man set the valve 
at 85, and it is said the engineer gave it 
several additional turns. This “engineer” 
was “cheap help” and was his own fire- 
man. He was killed with six others when 
the boiler exploded after running only a 
few days. 

Then there was the explosion of the six 
boilers in the power house at St. Louis, 
killing six men and completely wrecking 
the plant. Upon investigation there was 
little more mystery as to the cause of the 
disaster than in the previous case. The 
boilers were of a water-tube type and of 
course “‘safe.”” They had been 1n constant 
use twelve years, mostly both night and 
day, and were always crowded to the limit 
of their capacity. Negro firemen were 
employed and the firing had always been 
irregular. The boilers were all fed from 
one main with no means of controlling 
the feed to the individual boilers. The 
water was always low and often invisible 
in the gage glasss, and the gage cocks 
were never tried. The safety valves were 
ordered and understood to be set at 125 
pounds, but after the explosion three of 
them popped at 142, 155 and 170 pounds, 
respectively, the other three being in such 
a condition that they could not be tested. 
It was not thought, however, that exces- 
sive pressure was the cause of the disas- 
ter; various pieces of the boilers showed 
fire-red discoloration and two of the water 
legs were found to be warped and twisted 
from overheat. 

It seems to be quite clear that in both 
these cases it was not the boilers but the 
men who had to do with them that con- 
stituted the danger factor. In most cases 
of serious accident it after the 
event, that somebody has been neglectful 


appears, 


or reckless, so that we need most of all 


more careful inspecting and testing of men 
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without relaxing in vigilant watchfulness 
over the possibly dangerous appliances 
with which they have to do. 





Tests of High-Speed Steels—Advertising the 
Results. 

In connection with our publication of 
the accounts of the Manchester tests of 
high-speed steels we note that some ques- 
tion has arisen as to the propriety of these 
tests in view of the fact that the results 
were to be used for advertising purposes, 
and on this point Dr. Nicolson, who con 
ducted the tests, is quoted as saying: 

“It would surely be a mistake to refuse 
to make a research of scientific or indus 
trial interest simply on the ground that 
the results were to be used for advertise- 
ment. Provided the client paid the cost of 
the experiments, there could be no objec- 
tion to an engineering college undertaking 
such a research.” 

There are people whose feelings seem 
to be altogether too delicate in matters of 
this kind. The fact is that if an inventor 
or manufacturer has done anything which 
is worthy of note or which tends to ad- 
vance the world in the arts and sciences 
he is entitled not only to whatever of 
credit or honor there may be in that, but 
he is entitled also to use this credit in an 
advertising way. 

It should not be forgotten by 
super-refined people that one of the great 
objects of the people who live in this world 
is to make a living, and those who have 
such high and mighty ideas of engineering 
and manufacturing as to suppose that 
nothing can be done with any improved 
article or machine that will look like ad- 
vertising, are taking a position which it 
seems to us is entirely too hypercritical. 
Those who with a proper 
amount of common sense will, it seems to 
us, readily perceive that if a man thinks 
he has gotten up a steel which is better 
than the. commonly used steels or better 
than anyone else’s steel he has a right to 
ask that this steel be tested and a college 
has a right to undertake such a test, seeing 
that the conditions under which it is con- 
ducted are fair to all steels submitted to 
the test. The winner of this test then 
has a right to use the results in an adver- 
tising way—that is, he has the right to 
call attention to the fact that his steel was 
tested in competition with such and such 
other steels and that such and such re- 
sults were obtained. 

The same principle applies to illustra- 
tions of improved machines and devices in 
our columns, There are people who jump 
at the conclusion that because we give in 
connection with these the name and ad 
dress of the builders we are publishing a 
free advertisement. While that in a cer- 
tain sense may be true, yet our belief is 
that so long as this publication is done in 
the interest of our readers the manufac 
turer of an improved machine who thus 


these 


are gifted 


gives us an opportunity to illustrate and 
explain it is fully entitled to whatever of 
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advertising benefit there may be in it, 
though of course we do not in such cases 
make comparisons but leave that to our 
readers, who are as competent to judge as 
ourselves 

There is, after all, nothing particularly 
discreditable in efforts to make a living 
or something more than a bare living, and 
letting people know what you are doing 
that is noteworthy is one of the ways of 


doing it. 


The Straightening of Rifle Barrels. 

The Mechanical Engineer, of Manches 
ter, in an article on the manufacture of 
rifle barrels vividly depicts the tedious 
process they formerly went through at the 
hands of the “setters,” 7. ¢., the barrel 
straighteners, and then describes a new 
process in use at the works of the Bir 
mingham Small Arms Company as fol 
lows: 

“It is necessary, however, to inspect all 
of them, and in the old days this is where 
the barrel-setter’s art would have come in 
But the setters of the old school are all 
gone, and more scientific methods prevail. 
The barrels are placed in a sort of rack, 
which holds them tilted end up to the 
light. But the light is not permitted to 
stream in unobstructed, as was the case 
with the old method. It is admitted 
through a circular aperture, which pro 
duces a number of perfectly ring-shaped 
zones of light and shadow, and not a cone 
shadow, such as the old setter had to guide 
him. As the operator of the machine 
gazes down it, the barrel is given a spin, 
and now even a novice can tell whether 
the workmanship under examination has 
been true. If it is, the rings revolve con- 
centrically; if it is not, then they revolve 
eccentrically. In the latter case there is 
no hammering to be done, but by the turn 
of a screw the machine puts on the pressure 
required to rectify the irregularity, not in 
one spot, as a hammer blow would do, but 
evenly over a fairly large portion of the 
barrel. By this method, it is claimed, the 
barrel is not injured, and is consequently 
unlikely to suffer deflection from truth in 
the final reamering and turning. In addi- 
tion to the greater accuracy secured by 
the new method of testing and setting, the 
process has resulted in a considerable sav- 
ing of time and expense. Under the old 
conditions it was not uncommon for the 
barrels to undergo seven or eight or even 
ten settings by the hammer, and the time 
thus occupied was considerable. Now, 
however, the process occupies 50 per cent 
less time.”’ 

We do not think rifle barrels have been 


submitted to nearly so many “settings” 
here, nor do we believe it to be necessary 
when tl work of boring has been well 
done 

\s to the necessity for such accurate 
straightening as has been done, there 
probably a good deal of misapprehension 
Where the sights are located on a rifle 
witl t possibility f lateral adjustment 
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and this is done by “fixtures” and with- 
out testing for accuracy, as is the usual 
custom in manufacturing military arms, 
it is perhaps important on that account 
that the bore of a rifle should be straight; 
but that a rifle barrel having a curve to a 
radius of, say, 100 feet would shoot any 
less accurately on that account, we do not 
believe. We have all heard of the darky’s 
gun that had been bent crooked and which 
he declared was better so because “it 
would shoot around a corner” and have 
laughed at the idea of a gun doing such 
a thing, but few have perhaps gone fut 
ther and clearly recognized the fact that 
it is the last inch or so of the bore of a 
rifle that determines the direction the 
bullet will take and the barrel may be ever 
so crooked behind that point so long as 
it is not so crooked as to interfere with 
the proper action of the rifle grooves or 
with the passage of the bullet and the 
gun will be just as good as though the 
barrel were precisely straight throughout 
It is the direction of the nozzle that 
determines where a fireman’s stream of 
water shall strike, not the twists and turns 
of the hose 


Proposes to Build a National Railroad. 

At a recent meeting of the Manufacturers’ 
\ssociation of New York, in Brooklyn, ex 
Congressman William J. Coombs, who has 
acted as representative of the government 
in the collection of claims against the vari 
ous Pacific railroads, is reported in The 
Times as having proposed that a national 
railroad be constructed under the super 
vision of the authorities, upon which any 
railroad company might operate trains 
Such a road properly equipped, he de 
clared, would supply a very great want, 
and would prevent the absorption of local 
lines into the great systems, for as soon as 
they reached the main line they would 
have use of the public way to the great 
markets. His address was, in part, as fol 
lows: 

“According to the recognized principk 
of political economy, the price that our 
surplus products bring when sold abroad, 
less freight, fixes the price of the whole 
product at home. For instance, the price 
of wheat in the foreign markets is set by 
competition of all wheat-producing coun 
tries. The price of our wheat in the West 
would be the foreign price less the freight 
If this great combination can set the price 
of freight, they effectively fix the price of 
wheat in the hands of our farmers, from 
which there would be no appeal. What is 
true of wheat is equally true of any other 
great product. This is a power that cannot 
be permitted to rest in the hands of any 


combination of men 





“Why, if it legit I e govern- 
ment to construct a wat through land 
n aid of comme wl inv « 

en or « pa On paving nd 

mplving regulation convey 
gitim f le f t t nstruct 
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a steel way over land, upon which any 
railroad company, new or old, any cor 


\r private individual can convey 


poration 
a car or train of cars to the desired mar 
ket 

If it were decided that such a publicly 
owned road were needed, then it seems 
that it would be folly to build a new one 
to compete with those already in existence 
For, if that were done and rates charged 
that were materially lower than those pre 
vailing on the present privately owned 


roads, the privately owned roads would 


have to meet these rates or go out of bust 
ness This would mean that their “earn 
ing power” would be correspondingly re 
duced and the value of the stocks would 
fall in like measure. If we say that that 
would simply be squeezing the water out 
of them and that they could still earn 
fair pay for the actual service performed, 
that might be true enough; but if so, then 
precisely the same thing would be accom 
plished and with much the same result 
to the stockholders if the present roads 


were condemned and paid for at a price 


based upon their earnings at rates that 
would be a fair return for services ren 
dered Here, as in many other things, 
Switzerland has much to teach us She 


has been all through this matter otf pr 
vately owned and publicly owned rail 
roads and has recently, as a result of 
public discussion and voting thereon, put 


chased the last of the privately owned 


\s an illustration of the difficulty of 
presenting fair arguments against the joint 


+} 


use of the proposed union engineering 


building by various engineering societies, 
we note the publication in one of our con 


h 


temporaries, whicl | 


seems to be specially 
opposing this movement, of some argu 
ments which ought to be considered absurd 
and would scarcely be thought of except 
by a man in a rather desperate frame of 
mind. For instance, we note that one in 
vidual states that he asked a man whom 
he desc1 bes as 


the probable cost of running and main 


an operator in real estate’ 


taining the proposed building This man 
stated that the items would foot up to 
$30,000 per annum, according to which 
the Civil Engineering Society would have 
to pay $12,000 per annum, whereas the 
cost of maintaining their present building 
to be noted 


here that the name of the “ope rator”’ making 


is only $4,000 per annum. It 


¢ tems f cost is not given, nor are 
the items themselves given, so that this 
i:mounts to nothing more than that an un- 


1 


wn man thinks the cost will be $30,000 


In other words, the letter as it stands is 
f absolutely no value. One has no means 
f knowing what items have been included 

luded. and the probabil 

‘ if } ty ' ad m 

' , : 
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Bronze for Heavy Guns. 

\ustria is now the only nation using 
bronze as the material for its heavy guns, 
and a circular recently put out by the 
\ustrian War Ministry indicates that it 
is the intention of that government to re 
tain it. It is claimed in the pamphlet re 
ferred to that this bronze, forged accord 
Ing to a secret process, 1s equal to nickel 
steel, and that the cost of the inner tube 
is three-fifths less than that of the steel 
tube Another advantage is that an in 
jured bronze gun can have a new jacket 
fitted to it, which is impossible with a 
steel one The Austro-Hungarian artil 
lery has always used bronze for their gun 
material. In that service there have for 
decades been officers who have directed 
their attention to the improvement of this 
metal. The invention of nickel steel and 
the general advance in steel manufacture 
are certainly important, but the same 
period has been utilized in Austria for the 
perfecting of bronze Uchatius, who in 
the seventies discovered a special process 
for forging bronze, also found that good 
homogeneous bronze could be hammered 
in a hot or cold state, and therefore can 
he improved in quality. The present di 
rector of the Vienna Arsenal also ob 
tained very favorable results in forging 
this metal, producing a kind of bronze not 
urpassed, it is claimed, by the best can 
non steel, through a combination of 


metals, careful alloving and judicious roll 


\t the One hundred and eighty-fourth 
meeting of the American Institute of Elec 
trical Engineers, to be held at the Chem 
sts’ Club, 108 West Fifty-fifth street 
New York, Friday, February 26, at 8.15 
P. M., the following papers will be pre 


sented and discussed: “European Prac 


tice in the Construction and Operation of 
High-Tension Transmission Lines and 
Insulators,” by Guido Semenza, chief elec 
] cngeinee I mar Italian ed 1) 
Company, of Milan, Italv:; “Conductivity 
the At here at High Voltage \ 
Hart I. Rvan, profe of electric ( 
‘ S Coll Corn U1 


Some New Things. 
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ments and a wooden beam and still be 
simple and efficient while cheap. They 
hold anything that can: be placed between 
the clamping washer and beam, including 


tubular as well as angular pieces, with 
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as shown, after the manner of a safety 

pin, the hose is securely clamped. Made 

by A. B. Christman, Dayton, Ohio. 
THREAD MILLING MACHINE. 


The accompanying illustration shows a 

















rHREAD MILLING MACHINE 


perfect rigidity They are manufactured 
by Mr. A. W. Stephens, Ithaca, N. Y. 
A HOSE-CLAMPING DEVICE. 
The half-tone shows a device for secur 
metallic noz 


ing hose or rubber tubes te 


zles, as in connecting to cocks or hydrants 
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thread milling machine which ts the pro 


duct of the Newton Machine Tool Works, 
of Philadelphia, where it has been 1n oper- 
ation for some time The cutter arbor 
of the machine is made to swivel in either 


direction for the Setting to the anel re- 


] 


quired by the pitch of the thread, and 1s 


strongly back geared Phe spindle which 


the screw 


or worm obtains its motion through geat 
ng directly from the cutting head and the 
table ravers¢ tained VY gearing mn 
ng with ce ¢ ¢ rears W Five 
t \ di g spin 
‘ 
f ] } > 
fee \<¢ ( te! 1 y QO 
» of , 
oli i ( 
; ' 
4 I 4 
1 ) +} 
i 
chim f 
\ ‘ Gg ( 
( e 
LAGNETI Ht 
\ r readers \\ ‘ emb Ss 
1 y v O—O S 
\ 
\\ AS ( I \ ( T \l i) V¢ 
ditfere nes be trated ese 
: ; 
Jumns 1 we sateats f 
I i ( ¢ appliat 
1 
e ¢ ¥S 2 is ed 
4 ! ~ } rs 
] 1 
cg ¢ von vith 
| I ! l ¢ 





TEE I LTA LA, Set I Fo é 





February 25, 1904 AMERICAN MACHINIST 205 


which allowed the top to be elevated at 





one end so that taper work might be 
ground, and now constructed in one form 
(the one shown) so that the body may be 
raised at one end and tilted, if desired, 
toward front or back, thus making it pos 
sible to grind bevel edges on both straight 
and taper pieces This tilting movement 


is secured through the medium of an aux 





iliary base on which the chuck proper 1s 


mounted. The body of the chuck itself 





is practically identical in design with the 


plain and the tilting chucks just referred 





to, all three styles as now made having 





fine-toothed magnetic faces suitable for 
holding very small pieces 

The construction of this improved 
chuck is clearly shown in the line engrav 
ing The body A or chuck proper 
hinges on the pivot B, and, after being 
elevated by the screw C, is clamped by a 
bolt passing through the hole D) Chis 
adjustment is provided for wedge-shaped 


pieces, the correct setting for any desired ’ ‘ 


. al 
taper per foot being obtained by means : 











of graduations at the side of the chuck 
eee FIG. I. CHUCK FOR SURFACE GRINDE! 
The base plate EF is provided, as shown, 


with parallel V-grooves at the edges and 











fastened tothe base. Theends ofthe plates the base by simply lowering it on to sup 
ms , a “tT “( s 1c a 7 
rests on pins or short rods / which are are graduated in degrees, the right-hand ports / 
fastened to the lower or auxiliary base G plate indicating the degree of the incline Fig. 3 shows one of the larger rotary 
by means of screws. The ends of FE and when the chuck is tilted toward the op chucks (above 12 inches diameter) for 
G are milled off to coincide in length and erator and the left-hand plate indicating lathe or grinder work, all such chuck 
graduated plates H and / are bolted rigid the angle when the chuck is tilted from containing four or more separate magnets 
I to the ends of G. These plates are the operator. One important feature of In Fig. 4 is illustrated a special rotary 
Ey 
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FIG. 2. CHUCK FOR SURFACE GRINDER 

provided with curved slots at either end this chuck is that it can be taken apart by chuck buii, in two sizes (10 and 12 
struck from the centers of pins F, and the removal of two or three screws and inches) to suit the requirements of ball 
through these slots are inserted hexagon can then be used as a taper base chuck and roller bearing manufacturers, and d 
head cap-screws tapped into the ends of or as an ordinary flat chuck at pleasure. signed to be used only on the grinder 
for the purpose of clamping the chuck in’ However, if it is not desired to take it although photographed on a lathe. The 
any desired position, it having first been apart for parallel work, it can be readily work shown consists of sixteen wash 
tilted either to the right or left on the pins set so that the top face is parallel with ers, | inches in diameter, which are 
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It will 


recessed and a 


ground off parallel at one setting. 
be seen that the chuck 1s 
small shoulder formed against which the 
washers rest, this preventing any possibil- 
ity of their flying off during the grinding 
operation. By a close inspection of the 


half-tone the course of the magnetic gap 
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automobile climbing a hill or rapidly ac- 


celerating its speed. This arrangement al- 
lows the gas 
functions more economically, as the work- 


engine to perform its own 
ing power may be differentiated at will by 
driving the air compressor, by ceasing to 
compress air or by using the air motor to 


























which separates the chuck poles can be help to drive \rrangements are pro- 
seen. This gap shows as a faint white vided for taking advantage of the differ 
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\ COMBINATION MOTOR 


line and is confined to a narrow portion 


of the chuck face to concentrate power 
under the work to be ground. 
4 COMBINATION MOTOR—OIL OR GAS ENGINE 
WITH AN AIR COMPRESSOR AND 
AIR MOTOR. 
The drawing shows the essential feat- 


ures of a combination motor recently pat- 


ented by Charles T. Osborne, 413 West 


One Hundred and Fiftieth street, New 
York city. It comprises a four-cycle gas 
9 oil-vapor engine of any familiar type 


with an air compressor operated by the 


same crankshaft. A compressed air reser- 
voir of sufficient capacity is provided, and 
this is normally kept charged to a deter- 
mined maximum pressure, and when this 
pressure is reached the compressor ceases 
to act as such. The air compressor is al- 
ways, at the will of the operator, instantly 
convertible into an air motor, or, as 
shown in the drawing, a separate air mo- 
tor is provided, and this is always ready 
for starting the crankshaft and keeping it 
in motion until the operating cycle of the 
gas engine is fully established. The air 
motor is also always ready, provided there 
is sufficient pressure in the air reservoir 
to co-operate with the gas engine as an 
the load is tem- 


the 


auxiliary motor when 


porarily increased, as in case of an 


ences of temperature which occur, the ex 
the 


the gas engine cylinder and the gas engine 


haust from air motor acting to cool 
exhaust heating and increasing the volume 
of the compressed air before it eaters the 
motor. 

Referring to the cut: 4 is the gas en- 
double- 


hand 


gine cylinder; B, carbureter; C, 


acting air compressor cylinder; &£, 
or other pump for the initial charging of 
the air reservoir C°; D, air motor cylin 
der; B*, gasoline tank 

The motor, it will be seen, 1s adaptable 
to automobiles, to the propulsion of boats 
or to any of the uses of a stationary en- 
gine. 
FINISHING REAMER. 


HOGGING AND 


The reamer shown in the accompanying 


heavy roughing opera 


cut is adapted for 
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ing provided with a number of recesses to 
receive the screw heads, may be adjusted 
longitudinally step by step to compensate 
for the stock ground off from their ends 
in sharpening. The blades are set at an 
angle to give a shearing cut, and ample 
chip room is provided, so that the tool 1s 
well adapted to working in holes requir- 
ing boring to size accurately in a single 
operation. Ott. Mergenthaler Company, 
Baltimore, Md., are the makers 


Technical Publications. 
Electric 


‘The Localization of Faults in 

Light and Power Mains.” Second re- 
vised edition. By F. C. Raphael. 205 
514x8%4-inch pages, with 112 illustra- 
tions. The D. Van Nostrand Company, 
New York; The Electrician Printing 
& Publishing Company, London. Price, 
$3.00. 

The discussion of the localization of 


faults in electric light and power mains 
believe, first taken up in a 


first edition of this 


was, we sys- 


tematic manner in the 
book which thus filled a gap 
the 


vision is quite complete, some of the meth- 


in technical 


literature In second edition the re- 
ods given in the first edition having been 
omitted as too elaborate for ordinary use, 
others of a more simple character 
The author is fully in- 


hods and 


while 
have been added 
formed regarding European met 
American engineers will find much of in- 


terest and profit in his book. 


“The Lay-Out of Corliss 
By Sanford H. Moss 
pages with three folded plates and eight 
Van Nostrand’s 

119. D. Van Nostrand Co: 


Price 50 cents 


” 


Valve Gears 
108 334x6-inch 
text cuts Science 
Series, No 
pany, New York 
we believe, a remarkable fact that 
the 


It is, 
the 
Moss in our columns 


until publication of articles by 


Mr. 


was not in print a study of 


last there 


year 
the Corliss 
valve gear from the designer’s standpoint 
that could be considered to approach satis 
faction. 


The present volume is a reprint 


of those articles with, however, many re- 
visions and additions. While primarily a 
study of the kinematic principles involved 
the book is much more than a mere study 
of movements. The prevailing values of 
leading dimensions are given in a manner 
to satisfy a beginner that his work will 
from 


not depart essentially 


practice, while the discussion being strict- 


customary 


lv rational should lead to better results 


than are often obtained. Many who re- 











HOGGING 


tions and also for finishing 


are made of high-speed stee!, are adjust- 


able to maintain the proper size. and, be 


AND FINISHING 


The blades 


REA MER. 


gard themselves as experts in the design 
of the gear will, we doubt not, find profit 


in Mr. Moss’ treatment of it 


























Soe ene, 
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‘““A Manual of Marine Engineering.” Fif 

teenth edition, revised, enlarged and in 
By A. E. Seaton. 707 
6xg-inch pages, with 240 illustrations. 
Charles Griffin & Co., London.; D. Van 
Nostrand Company, New York. Price, 
$6.00. 


part rewritten. 


To those who are acquainted with prev: 
ous editions of this great work a mere 
announcement of a new edition is suffi 
The revision is more extensive than 


New chap 


cient. 
the title page would indicate 
ters have been added and others revised 
in the light of recent knowledge and ex- 
periments, the enlargement and revision 
being so extensive that the type has been 
reset throughout and to a somewhat larger 
book is an 


its best. 


page than heretofore. The 


example of technical literature at 
Very few fields of mechanical engineering 


Written 


portions of it 


have anything of equal merit 


for the marine engineer, 
are of course of little use to others, but at 
the same time its presentation of the 
marine engine from the standpoint of de 
sign is such as to render it of great value 
to the designer of stationary engines. En- 
gineering needs more books of this class, 
and the sustained recognition which this 
one has received would seem to make their 
preparation 


a safe business venture 
“Kalender fuer Seemachinisten, 1904." By 

E. Ludwig and E. Linder, engineers for 
marine engine construction, with an ap 
pendix on nautical matters by Prof. P 
Vogel. Issued by Dr. G. Bauer, chief 
engineer of the Stettiner Maschinenbau 
A. G., “Vulkan.” 
with 273 figures, 
of flags, also diary and memorandum 
pages. Munich and Berlin: Press and 
publishing house of R. 
Price, 6 marks. 


264 4x6'%-inch pages 
two maps and a plate 


Oldenbourg. 


Dr. Bauer, whose name is attached to 
this pocket handbook for 
neers, is the author of a larger work on 


marine eng! 


calculation and construction of marine en 
gines and boilers, recently noticed in these 
The 


furnish a reference summary of the theo 


columns present volume aims t 


retical, as well as_ practical, knowledge 


which is becoming increasingly necessary 
for men who have to do with machinery 
Starting out with mathe- 
tables and mechanics, 


physical data, etc., it passes on to design 


on shipboard. 
matical formulas, 


of engines, boilers and pumps, electrical 
and other marine appliances, briefly treats 
of naval architecture, comprises a chapter 
miscel- 


on navigation and closes with 


laneous tables and admiralty statutes. It 
among engineering handbooks 

“Proceedings of the Society for the Pro 
motion of Engineering Education,” 
Vol. XI. 379 6xg-inch 
neering News 
New York 


others, $2.50. 


pages. Engi 
Publishing Company, 


Dios Ihe 4 > 
Price to libraries, $2; t 


This annual volume contains more of 
interest than has usually been the case 
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One of the papers—presented after the 
author’s death—is from the pen of Pro 


Tessor t 


Thurston, and is probably the last 
piece of literary work undertaken by him 
Of special importance is the report of a 
committee on technical books for public 


libraries, wherein about 345 titles have 


been compiled. There is said to be an ap 
preciable movement toward the inclusion 
of more technical books in public libraries 
than heretofore, and the list contained in 
this report will be of immediate assist 


ance to librarians A large amount ol 


attention is given to the inclusion, in en 
gineering educational courses, of work 
bearing upon the business side of manu 
facturing [Three papers relate to this 
ers refer to it \ paper 


Professor 


subject, and ot 
on “Engineering English,” by 
J. T. Johnston, is a well-deserved criti 


cism of the looseness with which many 


engineers use their mother tongue, and 


includes many laughable examples of bad 


English which the author has observed 11 


the writings of engineers 


“Machine Design.” Part I 


Griffin 78 7x10-inch pages, 
Instruction paper of the 
of Correspondence 


Vol 25, we took occasion 


to notic n complimentary terms the 
strikingly ginal paper on mechanical 
drawing which Mr. Griffin had prepared 
for the American School of Correspond 
ence. The present paper is quite as 


striking as a departure from conventional 


be described as true to 





it title. in that it discusses machine de 
sign as distinguished from the design of 
detached parts \fter some discussion of 


methods it takes up at once the design 
of a machine to be set on the floor of a 
building to drive a wire rope from th 


verhnead sheave fan elevator or ost, 


data the first illustration is a_ fac-simile 
reproduction of the designer’s first roug 


sketch wherein the general arrangement is 


determined. Following this comes the de 
termination of the size of the rope and of 
drum to carry 
and after this in turn come the gears, the 
the shafts, the belt, the bearings 
inary layout of the whole machine to scale, 


but with the leading dimensions only given 


and following this again come the detailed 


As the 
1 


tion of the dimensions of each part is 


drawings of the parts determina 


P / Sis ae 
taken up, reference is made to Part II, 


which is not before us, but which is in- 


tended to be a simplified and condensed 
reference book. The whole discussion 
savors of actual drawing-office methods, 
the necessity for system in the matter of 
calculations being especially emphasized 


ations made in c 
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Joshua Buckton & Co., of Leeds, Eng- 
land, have recently completed a_ testing 


The Engi- 
ever 


machine which is declared by 
London, to be the largest 
[It was built for the Con- 


meer, of 


built anywhere. 


servatoire National des Arts et Métiers, 
of Paris, and will test columns up to 27 
meters (88 feet) and 1 meter square. On 


a column the machine will impose a 
It will also test 


such 
crushing load of 300 tons. 
in tension and shearing, and has elaborate 
recording devices and other appurtenances. 





In a Western sawmill recently a band- 
saw broke while running at a high speed 
and the sawyer took a cant hook to stop 
the top wheel. He stopped the entire mill 
for a week or so, or until the wheel could 


be replaced. 





Personal. 

E. C. DeWolfe, who a short time ago 
became connected with the editorial force 
of the Jron Age, has resigned and _ be- 
come a member of the Russell-DeWolfe 
Company, 355 Dearborn street, Chicago, 
compilers, editors and publishers of trade 
catalogs. 

BF. ‘6, 
27-29 South Clinton street, Chicago, III. 
known as The Steel Treatment Company, 
its specialty being to establish hardening 


Lau has established a company at 


plants and teach the art of hardening, an- 
nealing and other treatment of steel. The 
company ill microscopical 
examinations and analyses of steel. 


also. make 





Obituary. 
Herman Butler, 
ident and treasurer of Joseph T. Ryerson 
& Son, Chicago, died February 1o. 


New Catalogs. 


Meadville (Pa.) Vise Company. Illustrated 
catalog and price list of Barrett’s vises, for 
machinists, wood-workers, ete., including 
heavy chipping vises, combination vises, pipe 
5x614, pp. 25, paper. 

Chicago, 
list of 


Seardsley vice-pres 





vises, etec., ete. 

Armstrong Bros. Tool Company, 
Ill. Illustrated catalog and price 
Armstrong tool-holders for turning, planing, 
boring, slotting, threading, cutting off and 
drilling metals. 3144x6, pp. 68, paper. 

Joseph Dixon Crucible Company, Jersey 
City, N. J. We have received from this com- 
pany a descriptive catalog and price list of 
lbixon’s graphite lubricants. The booklet is 
neatly arranged, well printed and well illus- 
trated. 5x74, pp. 20, paper. 

* es 
Catalog 
including 
separately 
standard 
crometer 
lustrated, 


Providence, R. I. 
machinists’ tools, 
micrometers, micrometer calipers, 
and in micrometer heads, 
end measures, graduated dials, mi- 
gages, 6x9, pp. 24, paper. II- 


Slocomb Company, 
and price list of 


sets; 
ete. 


We have received from C. A. Nordquist, 389 
45 W. Randolph street, Chicago, IIL, a little 
catalog illustrating and describing the “Chi- 
cago’ adjustable boring tool. ‘This is a uni- 
versal tool to be attached to tool-post lathes 
for all kinds of boring. Illustrated by photo- 


graphs. 3814,.x6%4, pp. 11, paper. 

The Auto-Igniter Company, New York. A 
catalog recently received shows a new igni- 
tion dynamo for gas and_= gasoline’ en- 


is an 


gines, gotten out by this company. It 


AMERICAN MACHINIST 


inductor generator type of machine and its 
that it wearing 
nor spark Iilus- 
paper. 


special feature is has no 
parts, no batteries 
trated. 31x6, pp. 15, 

The Jeffrey Manufacturing Company, Co- 
lumbus, O. Catalog No. 52 of coal-washing 
machinery. Photographs reproduced 
showing the installation of Jeffrey  coal- 
washing plants at many representative 


coils. 


are 


mines. ‘The catalog is well printed on coated 
paper and the half-tone illustrations are of a 
high order. 7x9, pp. 76, paper. 

Fosdick Machine Tool Company, Cincin- 
nati Ohio. Illustrated folder showing the 
new No. 1 horizontal boring, drilling and 
milling machine made by this company. The 


machine is described in detail. Besides a 
number of working drawings showing the 
construction of the machine, photographs are 
reproduced showing it engaged on actual bor- 
ing, drilling and milling work. 

Woodward Governor Company, Rockford, 
Ill. This catalog, which is well illustrated 
throughout with drawings and photographs, 
shows Woodward governors adapted and ap- 
plied to different types of water wheels. Be- 
sides describing in detail the different gover- 
nors, it contains a chapter of general infor- 
mation for selecting and installing governors. 
6x9, pp. 47, paper. 





New Corporations. 

The American Crude Rubber Company has 
been formed at Colorado Springs, Colo. ‘Two 
proposed to be erected, one in 
Denver and the other in Colorado Springs. 
(rude rubber will be manufactured. Frank 
G. Peck, general agent of the Portland Gold 
Mining Company, which has an office at Colo- 
rado Springs, was one of the incorporators. 
Eastern and Denver capital makes up the 
capital stock, which is $1,000,000. 


plants are 


International Automatic Device Company, 
New York city; capital, $25,000. Directors: 
Hugo Folke, Isador Reif and valentine Ber- 
ninger, New York. 

Witherbee Igniter Company, Jersey City, 
N. J.: capital, $50,000. Incorporators : 
Thomas S. Witherbee, Albert E. Milliken, 


Mervyn A. Rice, Thomas Mullally. 

Knickerbocker Hand Sewing Machine Com- 
pany, New York city; capital, $30,000. Di- 
rectors: J. D. Fearlake, F. B. Pierce and F. 
A. Huck, New York. 

Electric Block Railway Signal Corporation ; 
president, F. C. Robinson, Farmington, Me. ; 
treasurer, W. H. Cook, Farmington, Me.; di- 
rector, E. H. Whitney, Farmington, Me. 

U. S. Cash Sales Company; objects, mak- 
ing and sale of vending machines; president, 
L. J. Coleman, Gardiner, Me.; treasurer, L. 
A. Burleight, Augusta, Me. Directors: As 
above and F, 8S. Cowles and F. W. Tucker, of 
Norwalk, Conn. 

Works; capital, $30,- 


National Fiber-Tube 


000; president, Edwin L. Mun, Holyoke, 
Mass.; treasurer, J. Lewis Perkin, Holyoke, 
Mass. 


American Heating & Ventilating Company, 
Auburn, N. Y.; objects, manufacture ventilat- 
ing apparatus, ete.; capital, $25,000.  Incor- 
porators: Henry Bender, Thomas D. Poole, 
Philadelphia, Pa.; H. D. Le Cato, Auburn, 
m. Be 

Pacific Tube Works: 


president, J. C. Ward, 





Portland, Me.; treasurer, W. H. Thorpe, Bos- 
ton, Mass.; clerk, B. G. Ward, Portland. 
Manufacturers. 
The Penn Shovel Company, of Corry, Pa., 


may build in Warren, O. 
A serious fire has occurred in a _ building 
of the Brooklyn (N. Y.) Chair Company. 





February 25, 


1904. 


considering ques 


East Lake, Ala., is the 
tion of building an electric lighting plant. 


It is expected that work will soon begin on 


enlarging the Santa Fe shops at La Junta, 
Colo. 
The West Virginia Plate Glass Company, 


Morgantown, W. Va., is soon to build a large 

plant. 
Hi. B. 

chinists, 


Wells & Son, of Ithaca, Mich., ma 
founders and manufacturers of hot 


air furnaces, think of locating at joyne, 
Mich. 

The Behrens Combination Wagon Com 
pany, Lancaster, O., expects to enlarge its 
plant. 

Work has commenced at Clinton, IIL, pre- 
paratory to enlarging the shops of the 


lilinois Central. 
Collmer Bros. 
South Bend, Ind., for 
eycle specialties. 
Work is about 
a factory of the 
Furniture Company. 


factory at 
and bi 


are to build a 
making tools 
beginning on an addition to 
Rockford (Ill) Chair & 


Ferguson, Okla., has prospects of becoming 
quite an industrial center. Salt and stucco 
plants are locating there. 

The Dairy Queen Manufacturing Company, 
of Flora, Ind., maker of cream separators, 
will move to Delphi, Ind. 
reported to have 
the Taunton 


Some damage by fire is 
occurred to the _ factory of 
(Mass.) Eyelet Company. 

The construction of a 
the Consumers’ Gas Trust Company, 
apolis, Ind., is under discussion. 

The Northwestern Mantel Company, Min 
neapolis, Minn., is about to build a marble 
mill at a cost of about $50,000. 

New Castle, Pa., councils have ordered 
plans and specifications for the erection ol 
a $65,000 municipal electric plant. 

It is stated at Vincennes, Ind., that work 
wiil soon begin on a new power-house for 
the Citizen’s Street Railway Company. 

The Lake City Stone (or Litholite) 
pany, Dunkirk, N. Y., will build a 
large structure in the immediate future. 


new gas plant by 
Indian 


Com 
second 


A new company has recently organized to 
operate the plant in Florence, Mass., for- 
merly of the Florence Machine Company. 

The Greensboro (N. C.) Electric Company 
will install a steam turbine, add another 
boiler and make other additions to the plant. 


It is reported that the Pennsylvania Rail- 
road expects to erect some buildings at Har- 
risburg, Pa., for shop purposes, etc., in the 
spring. 

Work on a machine shop plant at Kittery, 
Me., Navy Yard for the steam engineering 
department is expected to be started the 
coming spring. 

The Brodesser Elevator Manufacturing 
Company, Milwaukee, Wis., has secured plans 
for a factory building, part three stories and 
part one story. 

The City Council, Baton Rouge, La., 
adopted an ordinance granting a franchise to 
Messrs. Kretz & Wieck to erect an electric 
light and power plant. 


has 


The Dealers’ Steam Packing Company, 
which is said to have works and business of 
fices in Vhiladelphia, is about to move its 


plant to Palmyra, N. Y. 


A large pulp and paper mill is to be erected 
by the St. John Lumber Company, near its 


new sawmill, three miles above Van Buren, 
on the St. John River, in Maine. 
A mill building at West Baldwin, Me., used 


by Fred. D. Harding, manufacturer of wash 
boards, hose supporters, ete., has been burned 


and will be rebuilt on an improved plan. 
































February 25, 1904. 


The Beaver Falls (‘l’a.) Manufacturing «& 
Fuel Company, manufacturer of drills, pro 
poses to erect a new building, 210x69 feet, 


two stories, to be fitted with machinery, etc 
A good sized plant is being, or soon will be, 
built at Rosedale, Ind., for the manufacture 
of concrete blocks. The movement has been 
set on foot by John F. Sinclair, of that place. 


A two-story factory, 60x85 feet, is about 
to be built for I. Elmer Weitzel, Philadel 
phia. His firm is in the lumber business, 
which may indicate the nature of the plant. 

Sidney Southworth, an Eaton, Mich., far 
mor, will remove to Lansing and establish a 
factory to manufacture the Southworth self 
feeder, a patent attachment for bean and 


wheat threshers 
Manufacturing Com 
Ind., has 


punch 


The Broderick-Quinlan 
pany, boiler builders, Montpelier, 
purehased a hydraulic riveter, plate 
and other machines for the annual enlarge 
ment of its plant. 

The Ixmmert Manufacturing Company, 
Waynesboro, V’a., maker of universal 
will build a small addition to the foundry to 


Vises, 


accommodate a new core oven and the core 
makers’ department. 
It is rumored that a plant of Root Bros 


(Company, hardware specialties, l’lymouth, ©., 


will be rebuilt on a larger scale than before 
We understand that the plant referred to is 
n foundry, at least in part. 

The Root & Van Dervoort§ Engineering 
Company, manufacturer of gas engines, Kast 
Moline, Ill., is planning for a new foundry, 
40x70 feet. The company is also preparing 
to manufacture automobiles 

The Sabina (O.) Pump Company has been 
formed by Joe C. Allen, J. C. and W. A 
Burnett, for the purpose of manufacturing a 


barrel and basement 
Mr. Allen 


non-corrodable 
cently patented by 


pump re 


the plant of the 
Knoxville, 
Seott car, 


It is proposed to enlarge 
Scott Patent Brick Company, 
manufacturing the 
will’ be and 


railroad appliances made 


Car 
‘Tenn Besides 
all kinds 
els and other 

The 


cago, 


repaired steam shov 
Commonwealth 
Ill., 


Electric Company, Chi 


has secured 195,000 square feet of 


ground additional, with a view to important 
extensions. The lease of the present occu 
pant of the land will expire April 30, 1905 


The Enterprise Manufacturing Company, oi 
Pennsylvania, hardware, will 
tion to its plant on the Third 
street, south of Dauphin, Philadelphia, to be 
used as a blacksmith and drop-hammer 

The Duluth (Minn.) Tar Company 
been formed with a capital stock of $100,000 


erect an addi 


east side of 
shop 
has 
to manufacture tar 


aftilliated 
that 


by-products, tar 
with the Zenith 
place A plant 


paper, 
Furnace 
will be 


ete It is 
Company, of 
built 

The Delta 
ganized to 
Wesley 
D. EK. 


Cement Company is 
build a plant at Mich 
Jackson, Prot 
Haskins, of Scipio, is vice-president and 


reported or 
Sciplo, 


Sears, of is president ; 


Dr. kK. R. Espie, of Jonesville, secretary and 
treasurer. 
Residents of Charlotteville, eight miies 


north of Lockport, Niagara 
have formed a stock 
Collins at the head, 
foundry business in a 


erected. 


County, N. Y 
with William 
carry on a 


company, 


and will 


gen 


eral building which is 


being 


It is stated at Vancouver, LB. C., that pre 
liminary surveys for a power dam and flume 
at Stave River Falls, to generate electricity 
for the Stave Lake Vower Company, have 


consulting en 
Company, 


been completed C. E. Stoess, 
gineer of the Stave Lake 
returned to the city 
The 
of billing 
(general 


lower 
has 
manufacturer 
typewriters 
New York 


Elliott-Fisher Company, 
machines book 
offices, 396 Broadway, 


and 
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city), desires to consolidate the two plants it 
is now operating and is looking for a suitable 


factory with not less than 50,000 square feet 
ot floor space, in one or more buildings, not 
too far from New York— preferably within 


30> miles 

A petition has been filed for tue voluntary 
dissolution of the Machine 
Works Company, eut 
the the 
principal 


Oswego (N 1.) 
manufacturer of 
stated by Niel 
being 


paper 
Jr., 


desires 


reason (iray, 
stockholder, 
to conduct the works 
that the plant, 


larged twice since its establishment in 


ters, 
cat he 


as sole 


proprietol It 


is said which has been en 


ISt5, 


will be enlarged again 


It is stated at Shelby, N. ¢ that the Lily 


Cotton Mill & Electric Power Company, otf 
Which John FF. Sehenck is president, has de 
cided to locate the mills just south of Shelby 
This plant will be run by electric power. The 
cvevelopment of the electric power will be at 
Stice shoals, five miles south of Shelby. rhe 
Shelby Cotton Mills, Belmont Cotton Mills 
and the Shelby Electric Light Company will 


use electric power furnished by this company 


The American Suction Gas Producer Com 
pany has been organized in Lansing, Mich., 
and incorporated with $25,000) paid in on 


with James Il 
Smith, Detroit J 


the capital stock of $100,000, 


Seager, Iloughton; S. L. 


li. Seager, Lansing: S. F. Seager, Fred L 
Smith and Angus Smith, Detroit, as the 
Board of Directors. The company has put 


chased the American rights to manufacture a 


machine for the production of gas direct from 


coal or other fuel under a process which was 


patented in Germany and has been in use 
there for some time It is claimed that gas 
for gas engines can be produced much cheapet 
and easier than from gasoline It is under 
stood that the gas can also be used for fuel 
and illuminating purposes The company 
will commence the manufacture of the ma 
chines at Olds Gasoline Engine Works, but it 
is expected that ultimately a large plant will 


be needed to care for the business 


From an Aiken, 8S. ¢ source we derive a 
piece of local news which will be of 


half of it 


considel 


able industrial importance if proves 


true. There is some tine clay in the region 
part of which was purchased by Dr. J. J 
McMillan, of Warrenville, and Fk. B. Ilendet 
son, of Aiken, who have been making arrange 


for its exploitation: for which pu 
the 
formed 

Harrisburg, Pa., as a re 
John MeLeod Murphy, M1 
Zacharias, of that 
Carnegie, 
Pope, the 
liartford, ¢ 
plant to 


nents 


pose Vioneer Chinaware Company is be 


ing Some time ago a sample was 


which 


‘sult of 


Mosse! 


sent to 
and 
place, together with 


Nelson A Miles 


and utomobils 


Andrew Gen and 
Col A \ 


manufacturer, of 


bievele 


onn., are platl 


ning for a big aluminum utilize this 


‘lay It is contain 70) per cent. ol 


said to 
Phe 
Which, it is 


| than I2', 


less 


process to be employed is a 


aluminum 


chemical one claimed, will yield 


aluminum at cents a pound 
The 
Aiken and 
Miles and Col 


aluminum 


Ilarrisburg men have already Visited 


were shortly to return with Gen 


Pope It is proposed to manu 
} I 


goods as well as the erud 


facture 
metal 


Miscellaneous Wants. 


; 


tdrertisements will be inserted und his 
head at 25 cents a line cach insertion. Copy 
should be sent to reach us not later than sat 
urday morning for the cnsuing week's issue 
tnsewers addressed to our care will be for 


warded 


Caliper cat free Kk. G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,Waltham, Mass 
Stamping dies and tools designed for rapid 

work. Box 73, Racine Jct., Wis 
J. Gregory, 140 W sd st., New 





York, 


spe 





cialist in small machine designing 
Will buy or pay royalty for good patented 
machine or tool. tox 282, Amer. Macu 


Specialties = of merit 


tuffalo, N. ¥ 


Wanted Patented 
Address Power Specialty Co., 


Light and fine mach'y to order; models and 
elec. work specialty. EK. O. Chase, Newark, N. J 
Owner of machine tool newly patented will 


place it on royalty Address I.) O, Box 112 
Anderson, Ind 

Automatic machinery designed and == con 
structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass 

Spec’al machinery for reducing labor and 


increasing profits, designed and perfected. ¢ 


kk. Sargent, M. E., 1214 Manhattan, Chicago 
Exceptional machine shop facilities; best 
mechanical ability our rate 60ec. per hou 
ollard-Alling Mfg. Co., S12 hb. 23d st., N. 
A complete drawing 


course in mechanical 


is given in Rogers Drawing and Design 
ba Illustrated catalog, post free rheo 
Audel & Co., 63 Fifth avenue, New York 

We desire an agent in every shop in the 
United States to handle our technical books 
a wide-awake man can do very well only 
one in a shop The Derry Collard Co., Jot 
Broadway, New York 

Machinists will find in Rogers’ Machinists 





vols., 37, monthly) the 


ind reference 


payable $1 
study 


Library (3 


most helpful set of home 
works Illustrated machinists’ catalog, post 
free Theo. Audel & Co., 6&8 Fifth avenue 
New York 

Want to furnish men of proved abilitv. a 


foremen, in the 


alse 


superintendents or 
industries ne charge 
such positions. For terms ad 
Room J, 20th Floor, 220 


managers 
metal-working 
want men to fill 
dress James Brady, 
troadway, N. Y. City 


Well-known designer and shop manage 
Wishes associates with capital to build a 
fully developed and highly successful) ma 
chine tool; good protits, based on actua 
knowledge of costs no guesswork can in 
shown Address Box 153, Ami Macu 

Wanted —Varties having light machine shop 


equipment, to manufacture 

waiting 
detail drawings 

contract 


and wood-working 
an good spec ialty 
S1,500 to build 
furnished by 


customers requires 


lirst machine 
patenter royalty 


option tox VOl AMERICAN MACHINIST 
S100,000,00 is one of the prizes offered in 
the St. Louis World's Fair aeronautical con 
test. Being an engineer who has devoted ove! 
10 years to this work, I am = contident that 
my present design for a machine will have 
every chance of success. For speed, the bulky 
balloon affair will not be in it \ partner to 
do the machine-shop werk is wanted. W. ¢ 
Smith, 22 Whittier ave Amesbury, Mass 
Wanted Factory Buildings \ vunnpoaares 


now operating two separate plants, employs 
ing 300 hands (male), desires to consolidate 
its manufacturing into one plant within a 
convenient distance of New York, preferably 
within 30 miles: want a tactory building o1 
buildings, ready for occupancy, modern con 
struction, with not less than of 000 square 
teet floor space Address, with full det s 
Box 191, AmMeERICAN MAciiIN 
For Sale. 

For Sal \n interest in a we i 
foundry business, paving we itista vin 
reasons for selling Address IF’. I., care A.M 

Boring and Turning Mi Second hand 8 
ft. boring and irhing mi for sale at a 
gain For particulars address Chu Engine 
& Manufacturing Co Mattoon, Il 

kor Salk Four complete Sets ot pattern 
with a drawing fo ge machine too 
will = iv pleased to « ‘ mond with pa 
Vishing to take iy) prenal ne Box 442 


\MERICA MACHINIS 


For sale on favorable ern the following 
bath vrinders 2 No 2 Water without 
strengthening knee and ray » No. 2 Wate 
with strengthening knee and rav ¢ i! its 
itvyper and 1 No. 1 Dry Parties intel ted 
correspond with Loop Lock Ma i (or 
pour Waltham, Ma 

bo Sile \ machine ~ TP n New \ 
city (Manhattan suitable for pecial nu 
chine building, automobile and general repa 
work Established three vears. Fully equipy. 
With modern too s Iss hap 


m Address RK. «. Ilandloser, M. ! 
New York 

unity \ >1 
shop for ule all new 
to another city of 
push the manu 
gasoline engine 
Michigan 
Main st 


(,00d locati 
127 Duane st 
Business roo ve 
equipped machine 
chinery will 
will take in new 
facture of the 
which is now on the 
Address I lr. Dickinson, 155 
Rattle Creek, Mich 
Manufacturing VPlant for 
for sale, or lease if desired 
corner of 12th and French streets, which we 
are now vacating for our new works on the 
western city limits equipped with power 
cranes, tool foundations, shafting, hot air 
heating system, electri light plant, et« 


Oopport 
hha 
Move 
capital to 
Dickinson 
market in 
1 West 


Sale We offer 


the plant at the 








foundry in connection; suitable for medium 
or heavy manufacturing. Address Ball Kn 
gine Co., Erie, Pa. 

[| have 25 volumes of the AmeRricaAN MA 


*CHINIST, from Vol. 2 to 26, for sale; Vols. 2, 


4%, 9, 11, 12, 13, 14, 15, 16, 17, 18 and 19 
bound half roan black cloth; Vols. 4, 5, 6, 7, 
8, 10, 20, 21, 22, 23, 24, 25 and 26 unbound ; 
Vol. 26 has 10 missing numbers, rest com- 
plete; all indexes, except last three; well 
taken care of; a rare chance to get a file; 
price $85, buyer to pay freight. Address 
“Kile” care AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for cach insertion. About six words make a 
dine. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
as not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
fo our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading. Agency advertisements must be 


iplaced under Miscellaneous Wants. 


Situations Wanted. 


Ulassification indicates present address of 

advertiser, nothing else. 
CONNECTICUT. 

Mechanical engineer, technical graduate, 
38 years, 15 years’ experience, office work, 
drafting room, cost system and shop man 
agement, good organizer, desires position as 
superintendent or assistant. Box 196, A. M. 

lifteen years’ experience designing tools 
for interchangeable manufacture, the finer 
the better, also well up on thread rolling 
machines and rolling mill work, cartridge 
and automatic hopper feed press work, de- 
sires position of responsibility either as de- 
signer or in shop management; broad experi 
ence, good education and unquestionable 
references; vicinity of New York or New 
fengland preferred. “Waterbury,” care A. M. 

DELAWARE. 

Mechanical engineer, age 2S, technical 
graduate, 5 years’ experience as designing 
draftsman and in charge of drafting room, 
will accept immediate engagement in operat- 
ing, sales or drafting department; not par 
ticular about location. Box 173, Am. Maci. 


ENGLAND. 
Advertiser desires correspondence with a 
firm requiring the services of a works man- 
ager or superintendent; is at present en 
gaged as such with electrical works in Kng 
land; served one firm 8% years in America 
in similar position; used to piece work; well 
educated; age 34 years. Apply Box 147, 
AMERICAN MACHINIST. 


MARYLAND. 


Mechanical engineer and draftsman, now 
in Baltimore, age 35, member American So- 
ciety of Mechanical Engineers, technical edu- 
cation, practical shop man with business ex- 


AMERICAN MACHINIST 


perience, desires position in any part of the 
country. Address Box 202, Ammer, MaAcu. 
MASSACHUSETTS. 

Mechanical draftsman wishes to change. 
Address Box 186, AMERICAN MACHINIST’. 

Wanted—Vosition of responsibility, by 
young man; 138 years’ shop and drafting- 
room experience; up to date on appliances 
for turning out work rapidly; understands 
handling men. Box 536, AMER. MACHINIST?. 

NEW YORK. 

Position in salesroom, by young man with 
shop experience. Box 171, AMER. MACHINIST. 

Capable chief draftsman, designer; general 
experience. Box 176, AMERICAN MACHINIST. 

Assistant draftsman, 21 years old; 5 
years’ practical marine shop experience. Box 
188, AMERICAN MACHINIST. 

Wanted—A position as mechanical drafts 
man, by a young man of experience. Address 
R. S., care AMERICAN MACHINIST. 

Draftsman and designer in tools, jigs and 
general machinery ; 23 years old; $60 month 
ly. Box 189, AMERICAN MACHINIST. 

Draftsman, mechanical, graduate, 26 years 
of age, first-class man, is open for engage- 
ment. Box 200, AMERICAN MACHINIST. 

A first-class toolmaker as foreman, being 
able to manage men, having 25 years’ experi- | 
ence ; best city references. Box 104, Am. M. 

Ad. Writer—First-class man, experienced 
in machinery advertising, seeks position, at 
good salary, with responsible company ; refer- 
ences Al. Box 133, AMERICAN MACHINIST. 

Practical machinist; wide experience as 
foreman in handling machine shop, toolroom 
and manufacturing departments in sheet steel, 
brass, tin and hardware; good reference. Ad- 
dress F. G., care AMERICAN MACHINIST. 

Works manager or superintendent, familiar 
with modern methods in machine shop, foun- 
dry and boiler shop, engines and general ma- 
chine work; 6 years with large electrical 
company ; thorough mechanical and business 
training: good executive ability. Box 175, 
AMERICAN MACHINIST. 


OHIO. 
Wanted—-Position as superintendent’ or 
general foreman, by a thorough, practical me- 
chanic, with 12 years’ experience; age 38; 
member of A. S. M. E. Box 76, Am. MACH. 
PENNSYLVANIA. 
Working foreman patternmaker, experienced 
on gas engines. Box 190, AMreR. MACHINIST. 
Position as manager of machine shop or | 
foundry; experienced in buying and selling 
as well as general office work and detail shop 
management with satisfactory cost system ; 
have large acquaintance in all sections of the 
United States; age 37. Box 139, Am. M. 


VERMONT. 


Machinist; temperate; 7 years, job shop, 
steam engines, boilers, pumps, gas engines; 
South preferred: references. Address Box 
197, AMERICAN MACHINIST. 


Help Wanted. 


Classification indicates present address of 
advertiser, nothing else. 





ILLINOIS. 


Wanted—Machine shop foreman, experi- 
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enced on dies, forms, punches, jigs, fixtures 
and general repair work. Address, with refer 
ences, age and experience, H. A., care AM. M 

We are constantly increasing the scope of 
our work and invite applications for posi- 
tions from first-class patternmakers, molders 
and core-makers; we always have vacancies. 
Address Allis-Chalmers Co., New York Life 
Bldg., Chicago. 

MASSACHUSETTS. 

Wanted— Reliable draftsman 
working drawings; state experience. 
ton-Thayer Loom Co., Worcester, Mass. 

Shafting-hanger salesman wanted; only 
men of experience in this line need apply; 
give references and experience. Address Box 
132, AMERICAN MACHINIST. 

Wanted—In New England States, an ex- 
perienced mechanical draftsman; application 
should state age, education, experience and 
salary expected. Apply Box 179, AM. Macu. 

Wanted—Wideawake foreman, capable of 
handling shop in Eastern Massachusetts, em- 
ploying about 50 men, manufacturing special 
machines and doing considerable jobbing 


to make 
Cromp- 


work. Box 193, AMERICAN MACHINIST. 
MICHIGAN. 
Wanted—lirst-class machinist to take 


charge of machine shop in large manufactur- 

ing plant; applicants state age, experience 

and references. Box 192, AMER. MACHINIST 
NEW YORK. 

Wanted— Mechanical draftsmen, experi- 
enced in shop practice and designing special 
machinery ; none others need apply; state ex- 
perience; good positions for the right men. 
Address A-961, care AMERICAN MACHINIST. 


OHIO. 

Shop superintendent, with up-to-date meth 
ods in handling tools and men; one familiar 
with cost and apprentice systems; state age, 
experience; give reference and compensation 
expected. Address Box 198, Amer. MACH. 

Wanted—Draftsman and designer on a gen- 
eral line of sheet, stamping and bar metal 
working machinery and tools; excellent op- 
portunity ; permanent position to right party ;: 
do not apply unless thoroughly competent. 
Box 180, AMERICAN MACHINIST. 


PENNSYLVANIA, 
_ Wanted—A man familiar with tool dress- 
ing and the hardening and tempering of 
steel tools. Box 199, Amer. MACHINIST. 


Bright young man, familiar with bookkeep 
ing and cost system in manufacturing con 
cern; state age, experience and salary ex 
pected; an exceptional opportunity for the 
right man to form a permanent and desirable 
association. Address Box 177, Am. MAcuH. 

Wanted at Once—A foundry foreman and 
a foreman for machine shop; both must have 
some capital and be up to date in their lines, 
able to handle men to best advantage and 
turn out work quickly and right; must be 
sober, reliable and hustlers; a splendid op- 
portunity to the right men. Address R. F., 
care AMERICAN MACHINIST. 


WEST OF MISSISSIPPI. 

Wood worker for pattern, cabinet and some 
rough work, also metal worker for careful 
hand and machine work; some electrical and 
some rough work; at high-grade technical 
school; best of facilities and equipment. Box 
G, Golden, Colo. 
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